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INTRODUCTION

Din6 Power Authority @PA), a Navajo Nation enterprise, proposes to construct, operate, and maintain
a 500 kilovolt (kV) transmission line planned to deliver electric power from the Four Comers area in
northwestern New Mexico across northern Arizona to a terminus in southeastern Nevada. The proposed
project, the Navajo Transmission Project ~), is currentiy planned to be in service in the year 2001 and
operate for about 50 years.

The preparation of an environment impact statement @IS) is required because of Federal government
involvement, which includes (1) granting rights-of-way across Federrd and tribal lands and (2) certain
participation by Western Area Power Administration ~estem), and agency of the U.S. Department of
Energy (DOE). In accordance the National Environmental Policy Act of 1969 ~PA), Council on
Environmental Quality (CEQ) regulations for implementing NEPA (40 CFR 1500-1508), DOE
implementing regulations, and other applicable regulations, Western prepared this draft EIS (DEIS) to
document the analysis of the potential effects that the proposed project could have on the natural, human,
and cultural resources in the project area. Western is serving as the lead Federd agency under whose
direction the EIS is being prepared.

The following sections provide summary descriptions of the purpose and need for the proposed project;
alternatives considered including the proposed project; dtemative routes including the environmentally
preferred; affected environment environmenbl consequences; and scoping, consultation, and
coordination.

PURPOSE AND NEED

For more than a decade, regional electrical transmission systems have become increasingly stressed by
the lack of adequate bulk transmission capacity west from the Four Comers area in northwestern New
Mexico. Several thousand megawatts of power generation was added in the Rocky MountainsEour
Comers~esert Southwest (MC~S) region in the 1970s and 1980s, but no new transmission lines
have been constructed west from the Four Comers area since 1970. Mthough a number of projects have
been planned, lack of approved rights-of-way across the Navajo Indian Reservation has precluded
completion of any of the projects.

Considering this need for transmission of power west from the Four Comers area, DPA is pursuing the
opportunity to develop an extra-high-voltage transmission line from the Shiprock Substation in
northwestern New Mexico to the Mead Substation or the Marketplace Substation in southeastern Nevada.
DPA was established as an enterprise by the Navajo Nation Council to promote the Navajo Nation’s
development of energy resources and new sources of transmission capacity. The proposed NTP is an
opportunity of the Navajo Nation to own a transmission line that would be an integral part of a regional
electrical transmission system in the western United States.
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As theproject iscumently envisioned, revenue would degenerated byleasing thecapacity of the
transmission line to regional utilities. Annual revenues over the life of the project would provide funds
to allow the Navajo Nation to improve its economic condition and allow for investment in other long-
range productive business opportunities. NTP is one project of a broader effort of the Navajo Nation to
promote development to create a viable economy that provides for a decent standard of living, services,
and jobs for the Navajo people.

The purposes and needs for the proposed project are described below.

Relieve the constraints on the transmission of electrici~ west from the Four Corners area to the Desert
Southwest Currently, more energy can be imported from the north on existing transmission lines into
the Four Comers area than is capable of being exported with existing transmission capacity to the west.
The existing system is fully committed to transmitting energy from the Four Comers area and is generally
heavily loaded, causing the amount of power scheduled across any one line to be periodically cut back
to keep flows within established line limits. This transmission “bottleneck” essentially precludes
economic sales of electricity to markets in south-central Arizona, Nevada, and southern California for
which an estimate of future load growth is more than 10,000 megawatts ~W) during the next 10 years.
A project with the characteristics of NTP would play an integral role in meeting a portion of this projected
load growth.

Improve operational flexibili~ and relkbility of the extra-high-voltage transmission system in the event
of an outage of a parallel transmission system and, therefore, improve the overall system reliability in
the M/FC~S region The extra-high-voltage transmission system west of Four Comers consists of one
500kV and two 345kV transmission lines. Under extreme operating conditions, there is a potential for
the 500kV line to fail, an event that would automatically route the power to the 345kV lines and
potentially cause an overload on the two 345 kV lines. The system could then exceed maximum limits
for power flow, which would cause the power generators to slow down or shut off to avoid overloading
and damaging the generators and the 345kV lines. NTP would provide additional capacity to support the
system. Also, NTP would help enhance the existing transmission system grid in the western United
States and contribute to increased reliability, efficiency, and capability, especially in the MCDS
region.

Allow increased economical power transfers, sales, and purchases in the RM/FC/DS region
Removing the existing transmission restriction, utilities in the area would be able to support their peak
load periods by importing power from existing hydro and coal-fired generation in the Rocky Mountain
area. Such economic purchases reduce the use of more expensive generation. NTP would improve the
operational flexibility of area generation facilities and take advantage of economic and seasonal diversity
in the electrical power market. When lower cost surplus power is available to the north and east of Four
Corners, it could be “wheeled’ across NTP to customers west and south of Four Comers, providing a
sales benefit to the provider and a benefit to the purchasing utility ultimately resulting in lower rates to
the customers.

Improve economic condtions of the Navajo Nation The Navajo Nation, the second largest American
Indian tribe in the United Sates, is economically disadvantaged according to U. S. government statistics.
~onomic indicators suggest an absence of a strong and diverse economic base within the Navajo Nation.
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Since the Economic Recovery Act of 1981 and later Gramm-Rudman initiatives, there has been a
substantial reduction in Federal funding to tribes, and continued decreases are anticipated. The Navajo
Nation realizes that it must develop programs and projects that generate revenue for producing
sustainable growth, building economic self-sufficiency, and reinvesting in further productive activities.
Over the life of the project, annual revenues would provide funds for the Navajo Nation to allow for
investment in other business opportunities. In addition, development of NTP would provide short-term
employment for American Indians during cons~ction in a region that has an unemployment rate of about
30 percent (on the Navajo Reservation). After construction, it is anticipated that there may be limited
opportunities for long-term employment in aspects of operation and maintenance of the transmission line.
Availability of electricity on Navajo Nation lands also is critical to economic growth and infrastructure
development of the Navajo Nation. NTP would allow Western an alternate path for firm-power
deliveries, thus reducing dependence and freeing capacity on the 230kV path for increased deliveries to
the Kayenta and Long House Valley substations. That would provide the Navajo Tribal Utility Authority
(NTUA) with more flexibility to plan additional distribution of electricity.

Facilitate the Navajo Nation’s development of ener~ resources andpati”cipation in the electric utili~
indust~ The role of the Navajo Nation in the energy industry traditionally has been that of a passive
resource owner. Nonrenewable resources from Navajo Nation lands are exported to provide fuel for
power for much of the western United States. The economy and self-sufficiency of the Navajo Nation
depend heavily on the export of these resources. However, the businesses associated with the energy
activities are typicrdly non-Navajo. ~ is an opportunity for the Navajo Nation to own a transmission
line that would bean integrrd part of a regional electrical transmission system, thereby establishing a role
in the electric utility industry.

ALTERNATIWS INCLUDING THE PROPOSED ACTION

The following discussion addresses dtematives considered but eliminated from further study and project
alternatives studied in detail.

ALTERNATIWS CONS~ERED BUT EL~INATED FROM FURTHER STUDY

Ener~ conservation and electi-c load management The intent of this rdtemative is to promote regional
energy conservation among consumers through load management and development of energy standards
and electric equipment standards. This requires that the demand for electricity be reduced through
conservation. This alternative, however, would meet only a small part of the purpose and need for the
proposed project. It would forestall the increase in regional energy demands only for a short period of
time, while having no effect on the transmission system constraints west of the Four Comers area or on
the economic condition of the Navajo Nation. Also, it is anticipated that the relief on energy demands
brought about by this alternative would be minimal at best because most of the market area, such as
southern California and southern Nevada, already has aggressive energy conservation and load
management programs in place.
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New generation facilities Building new generation facilities would help meet the increasing energy
needs of the southwestern United States and, depending on the location of the generation project, could
conceivably benefit the Navajo Nation. However, new generation facilities would not remove the
transmission system constraints west of the Four Comers area and, in fact, would aggravate the situation.
Not only is new transmission needed to remove existing constraints, but additional new transmission
would be needed to accommodate new power generated.

Exkting transmission systems Consideration was given to (1) scheduling power from the Four Comers
area to major load areas via different existing transmission paths, (2) using a phase shifting transformer
or transmission line compensation on existing paths, (3) using a phase shifting transformer or
transmission line compensation on the existing transmission paths, and (4) upgrading Western’s 230kV
line. All of the electrical paths out of the Four Comers area are ofien scheduled to maximum capacity,
meaning that there is more capacity available than can be safely scheduled out of the area. In addition,
scheduling over dtemate paths means a loss of revenue to other utilities who then have to find new paths,
as well as absorb the increase in wheeling costs. The results of using a phase shifter or series
compensation only partially mitigate the basic problem of lack of capacity available on the existing
transmission system. Mso, over the past several years Western has implemented upgrades to maximize
the capability of its Shiprock-to-Glen Canyon 230kV lin~ however, the improvements were short term.
This alternative has a very low benefit-to-cost ratio.

Alternative transmisswn technokgies Atemative transmission technologies of (1) using voltage levels
other than 500kV, (2) dwmt current (DC) versus rdtemative current (AC), (3) underground construction
versus overland construction, and (4) use of new technologies were considered. Constructing a
transmission line at other than 500kV would accomplish fewer of the benefits sought by project
proponents. Adjusting the voltage level would result in either increased costs for construction (at higher
voltage levels) or compromising capacity (at lower voltage levels). The key difference between DC and
AC is the resulting flexibility of the system. The AC system can be interconnected to the existing
electricrd system more economicrdly. Because of technical complications, economic cost, environmental
impacts, and inaccessibility for maintenance, an underground system was not considered a viable
alternative. Current research and development for other potential methods for bulk-power transmission
of electric energy such as microwave, laser, and superconductors are not currently available for
commercial use.

ALTE~ATIVES STUD~D ~ DETA~

Alternatives studied in detail are no action and the proposed action, including rdtemative transmission
line routes.

No-action alternative If no action is taken, the right-of-way for NTP would not be acquired and the
transmission line would not be built. Advantages of tie no-action rdtemative would include saving of
construction costs of the new facilities and the preclusion of associated impacts on the environment.
However, the needs of the project, described above, would not be met.
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Proposed action As previously explained, NTP is a proposed 500kV AC transmission line from
Western’s Shiprock Substation west of Farmington in northwestern New Mexico to either Western’s Mead
Substation or the Marketplace Substation, both of which are south of Boulder City in southern Nevada.
The approximate length of the line would be 400 to 500 miles depending on the dtemative route selected
for construction.

Figures 2-1 and 2-2 show the different types of tower structures typically used for a 500kV transmission
line. The line would be supported primarily by guyed “V” steel-lattice structures, averaging 120 feet in
height, spaced 1,200 to 1,500 feet apart. Other types of tower structures maybe used in certain areas for
engineering or economic reasons, or to mitigate environmental impacts. These other types include a
guyed “delta”, self-supporting steel-lattice, or steel pole. More robust structures would be used in areas
of difficult terrain, areas where the span of the transmission line would be longer than normal, or where
the line would angle or turn.

The right-of-way, or the strip of land over which the transmission line would cross, would be 250 feet
wide. Figure 2-5 illustrates the right-of-way concept for NTP.

Ancillary facilities would include new equipment in the existing substations at the eastern and western
ends of the transmission line, a new intermediate substation, and addition of equipment at an existing
communication site. To supplement the existing microwave communication system, fiber optic cable
may be imbedded in the overhead ground wire, and if the Red Lake site were to be chosen for the
intermediate substation, a repeater @arabolic dish) would be added to an existing microwave tower on
Bill Williams Mountain.

Upon selection of a route for the transmission line and prior to construction, a plan for the development
and implementation of the project (a construction, operation, and maintenance plan, or COMP) would
be prepared by the project proponents in coordination with by the Mected regulatory and land-managing
agencies. Construction of NTP would begin in late 1998 and would take about 2.5 years to complete.
The life of the project is projected to be 50 years.

Typically, construction of a transmission line and associated facilities involves the following activities:

surveying the transmission line centerline and substation sites
identifyin#upgrading or constructing temporary and long-term access roads
clearing activities for tight-of-way, tower sites, construction yards, batch plants, and substation
sites
excavating and installing foundations
assembling and erecting towers with temporary and permanent pad sites
installing substation equipment
clearing of pulling, tensioning, and splicing sites
stringing conductors and ground wires
installing counterpoise (tower grounds) where needed
cleaning up and reclaiming affected land areas
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ALTERNATIVE ROUTES

A number of dtemative routes for the proposed transmission line were identified, studied, and compared.
Theobjective wastoidenti@ anenvironmentally prefemed route. Substation sites andother ancillary
facilities werestudied aswell. ~esubs~tion site(s) selected forsuch facilities would depend onthe final
route selected for the transmission line.

PROCESS

The process used to compare the routes included the following steps.

The Regional Corridor Environmental Feasibili~ was conducted to identify potential corridors feasible
for constructing a transmission line. Most of these paralleled existing linear features (e.g., transmission
lines, pipelines), which is preferable since the construction of a second line in an existing utility corridor
is a compatible use of land, would be less intrusive, and minimize new disturbance (e.g., existing access
roads can be used).

The initial corridors were refined, then reviewed by the public and relevant agencies through Scoping,
which initiated the NEPA process. During scoping, issues and concerns were identified that could help
focus the further evaluation of alternatives.

A Resource Invento~ was then conducted for each alternative route to establish the baseline of existing
environmental resources. Through scoping and the inventory, a number of environmental issues were
identified that influenced the direction of the analyses. Environmental issues included the following:

accelerated soil erosion and degradation of water quality
effects on special status plant and wildlife species
effects on critical habiut, habitat fragmentation, and protection of biodiversi~ in certain habitats
placing a priority on paralleling existing linear features
effects on residences, agriculture, and timber management
proximity of the transmission line to communities
restricting uses within or adjacent to the proposed right-of-way
proximity to and effects on parks, preservation, and recreation areas
effects on scenic quality
effects on cultural resources including archeological sites, special status sites, and traditional
cultural places
effects of electric and magnetic fields on the health of humans and animals

Once data were compiled, the environmental resource data were assessed to determine the potential
impacts that could result from implementing the project. During Impact Assessment and Mitigation
Planning, initird impacts of the project on each resource were identified, measures to effectively mitigate
the impacts were recommended, and residual impacts (those that remain after mitigation) were
determined. Through a systematic analysis, all of the alternative routes were Screened and Compared,
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based on potential impacts and key issues, in order to narrow the number of alternative routes and select
the environmentally preferred alternative route &igures A-2, A-3, 2-14, and 2-15).

RESULTS

For ease of comparison and presenting the results, the project area was divided into eastern and western
areas. The Moenkopi Substation represents the midpoinfi the endpoint of the eastern alternative routes
and the beginning point of the western akemative routes. Four eastern area alternatives and six western
area alternatives were carried forward for analysis in the DEIS. In the western area, three of the
alternatives terminate at the Marketplace Substation and three at the Mead Substation. The akemative
routes are listed below and shown on Figure 2-10.

Eastern Area Alternatives
Glen Canyon 1 (GC1)—260.6 miles
Kaibito 1 (~ 1)—244.7 miles
Central 1 (Cl)—1 86.7 miles
Central 2 (C2>21 1.0 miles

Western Area Alternatives
Moenkopi to Marketplace
Northern 1 West (Nl W)—217.O miles
Northern 2 ~2)—225.l miles
Southern 2 (S2)—247.7 miles

Moenkopi to Mead
Northern 3 @3)—199.3 miles
Northern 4 ~4)—207.4 miles
Southern 4 (S4)—230.0 miles

These alternatives were compared and ranked based on potential impacts and key issues. In most
locations, the issues and adverse impacts could be mitigated and the impacts remaining overall would be
predominantly low (indiscernible-to-slight change to the environment) and some moderate (slight-to-
substantial change). Only in some areas did high impacts (substantird-to-significant change) remain that
could not be wholly resolved at this stage of the project. These potentially high impacts are associated
with certain areas of traditional cultural places and visual resources Figures2-12and2-13).

Environmentally Preferred Alternative Routes

In the eastern portion of the project area, the environmentally preferred route is Kaibito 1 (Kl), which
would connect the Shiprock Substation with either the Red Mesa, Copper Mine, or Moenkopi Substation
site. K1 is 2M.7 miles long and parallels the Shiprock-to-Glen Canyon 230kV and the Glen Canyon-to-
Pinnacle Peak 345kV transmission lines for a toti of 17S.S miles (73 percent of the route). High adverse
impacts on visual resources would be concentrated in the Kayenta area resulting from introduction of a
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new transmission line corridor in an area of high scenic quality and potential foreground views from
residences. High adverse impacts on traditional Navajo and Hopi cultural places would be minimized
using K1 by avoiding the issue areas of the Chuska Valley, Chuska Mountains, and southern portion of
the Black Mesa, but would result in the area of northern Black Mesa and Marsh Pass.

In the western portion of the project area, two environmentally acceptable routes were
identified-Northern 1 West ~1~ and Northern 3 ~3). The two dtematives share the same route for
about 152 miles of the eastern majority of the alternative and then diverge to either the Mead Substation
or the Marketplace Substation. Both alternative routes parallel existing transmission lines along their
entire lengths and both cross the Colorado River. N1W parallels a 500kV transmission line and connects
the Moenkopi Substation site with the Marketplace Substation. Lake Mead National Recreation Area is
crossed by both N1W and N3, and prefers N1W (the southern crossing of the Colorado River) because
the terrain is less rugged, there is less sensitive habitat, and there is only one existing transmission line
crossing the river. N3 would connect Moenkopi Substation with the Mead Substation and uses the
northern crossing of the Colorado River, which is traversed by two lines. The western portion of N3
parallels the Mead-to-Liberty 345kV line and the recently constructed Mead-to-Phoenix 500kV line, the
access road of which was upgraded during its construction. No high impacts would result along either
of these alternatives, and both are preferred to minimize impacts on traditional cultural places.

DECISIONS TO BE MADE

The final route for the transmission line has not been selected. Following the review of the DEIS, the
comments on the DEIS and proposed action received from the public and agencies will be reviewed,
analyzed, and incorporated as appropriate into the final EIS (FEIS). The FEIS will be distributed to the
public with a Record of Decision by the Administrator of Western. The Record of Decision will (1) state
what the decision is, (2) identify all alternatives considered in reaching the decision, and (3) state whether
all practical means to avoid or minimize harm from the dtemative selected have been adopted, and if not,
why they were not. The Administrator will ensure that the decision is consistent with sound practices and
that the decision is executed as stipulated.

AFFECTED ENWRONMENT

The character of the existing environment in the project area is summarized below.

Climate—The climate is characterized by low relative humidity, a high percentage of sunshine, and
relatively large temperature ranges. Average temperatures range from the mid 40s to the low 90s in the
lowest elevations and from the upper 20s to the mid 60s in the highest elevations. Average annual
precipitation ranges from approximately 4.2 inches in the lowest elevations to 22.8 inches in the highest
elevations.

Air QualiwAw quality in the project area is generally characteristic of rural areas with some influence
from industrial a[eas such as the cod-fired San Juan and Four Comers generating stations. The rest of
the project area is sparsely populated with little or no commercial or industrial development. One Class
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I air quality area occurs in the Glen Canyon Nationrd Recreation Area. (Class I areas are afforded the
highest level of protection from air quality degradation, as opposed to Class ~ and Class ~1 areas.) The
Glen Canyon National Recreation Area, a Class I area, is not crossed by any of the alternative routes.
The remainder of the project area is Class ~.

Water Resources—The project area lies within an arid region including parts of two major hydrologic
regions—the Great Basin system Nevada portion) and the Colorado River system. There are two major
perennial streams within the project area-the San Juan and Colorado rivers. The study focused on
identifying locations of springs, perennial streams, and 100-year floodplains.

Earth Resources—The project area includes portions of three physiographic provinces—Colorado
Plateau, Transition Zone, and Basin and Range. Mineral resources of economic importance (e.g., coal,
oil, natural gas, uranium) are present in the project area, seismic activity has been identified for portions
of the project area in all three states, and soil erosion potentials range from slight to high or severe.

Biological Resources—The project area supports diverse biological resources. The eight major vegetation
types present within the project area are habitats for a diversity of wildlife species. Approximately 473
species of wildlife occur including 95 species of marnmds, 268 species of birds,71 species of reptiles
and amphibians, and 39 species of fish. Weflands are limited, occurring at springs or in association with
other permanent water bodies.

Special status plant and wildlife species, species of concern to various agencies, are known or have the
potential to occur along the dtemative routes. Habitat suitable to support approximately 33 special status
plant and 104 special status wildlife species have been identified by land-managing agencies including
Federal, state, and tribal authorities, as well as the U.S. Fish and Wildlife Service ~S). Habitats
designated as critical to support special status sp=ies, as defined by the Endangered Species Act, are the
San Juan River (Colorado squawfish and razorback chub), Chuska Mountains Mexican spotted owl),
Colorado River (bonytail chub and razorback sucker), and the Nevada portion of the project area ~ojave
desert tortoise). California condors are to be released in the Verrnillion Cliffs west of Page, and a
management area has been established in the Aubrey Valley for reintroducing a population of black-
footed ferrets. Both species are designated by FWS as “nonessential, experiment~’ populations, which
reduces the level of protection afforded them under the Endangered Species Act. The reintroduction of
black-footed ferret began in March of 1996.

Paleontological Resources4edimentary deposits underlying the dtemative routes include 51 different
geologic uni~, of which 25 have been assigned a high pdeontologic potential, meaning there is a high
potential for scientifically important fossils to be located there.

find Use—The projwt area is located in portions of New Mexico, Arizona, and Nevada. The land uses
inventoried included jurisdictions, as well as existing uses, future uses, and parks, preservation, and
recreation areas. Alternative routes cross lands that are privately owned and those administered by
Federd, tribal, state, and local agencies. Federd agencies that administer lands include Bureau of Land
Management @LM), Forest Service, National Park Service ~S), Bureau of Indian Affairs (BW), and
the Bureau of Reclamation. Also crossed are lands of three American hdian groups-Navajo, Hopi, and
Hurdapai. The Navajo Nation owns (fee simple) land in the Big Boquillas Ranch area and the Hualapai
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own (fee simple) property near their reservation (Robinson Ranch area), both of which are crossed by
alternative routes. The state of Arizona administers and owns land that could be crossed by NTP
alternatives. No state lands were identified along the alternative routes in New Mexico or Nevada.

Existing land uses in the project area include residential, agriculture, timber, rangeland for grazing, and
mining. Residences are dispersed throughout the project area with a greater number of residences located
adjacent to alternative routes in the eastern portion of the project area. There is one area of irrigated
agriculture crossed near the San Juan River in New Mexico. Timber management areas are in the Chuska
Mountains, Defiance Plateau, and Kaibab National Forest. Livestock graze throughout the project area.
Numerous individual, small mining claims are dispersed in areas along the alternative routes particularly
in the western portion of the project area. Also, the project area is traversed by numerous highways,
roads, and linear utilities. The majority of NTP alternative routes parallel existing utility corridors.
Generally, the Federal agency management plans and community plans reviewed indicate that the
agencies and communities will continue to manage their respective areas for the rural, open space
character, allowing for compatible uses.

Socioeconomics—The socioeconomic study addressed baseline economic conditions for each of seven
counties crossed by NTP alternative routes in three states. The seven counties included an aggregate
population of about 1.3 million in 1990 and projections indicate an increase to 1.8 million by the year
2000. The American Indian population in the project area was about 166,000 in 1990, including 155,276
Navajo reservation residents, people living on the Hopi and Hualapai reservations, and the San Juan
Southern Paiutes. Economic indicators (income, employment, dependency, and household size) show
that San Juan County, New Mexico, and Apache and Navajo counties in Arizona have relatively high
levels of economic dependency and distress compared to other counties in the region. Clark County,
Nevada, and Yavapai and Mohave counties, Arizona have substantially higher levels of employment,
income, housing value, and educational attainment. Coconino County indicators fall in between the two.

Visual Resources—The project area includes a diverse range of largely undeveloped vistas and open
landscapes interspersed with small communities and rural towns. Landscapes are dominated by the
distinctive features and landforms of the Colorado Plateau and Basin and Range physiographic provinces.
The scenic quali~ of the large majority of the landscapes crossed by the alternative routes is minimal or
average. Lands of outstanding or distinctive scenery accounted for about nine percent of the alternative
routes.

Cultural Resources—Archaeological and historical sites are abundant throughout the project area, but
little of the project area has been intensively inventoried. About 280 previously recorded archaeological
and historical sites were identified, within a O.S-mile-wide corridor, along all the alternative routes.
About 15 percent of these are in New Mexico, 81 percent in Arizona, and 4 percent in Nevada.

A total of 10 special status cultural resources were identified within a six-mile-wide corridor. Two of
these are in New Mexico, seven in Arizona, and one in Nevada.

The project area encompasses the traditional territories of many American Indian groups who continue
to reside in the area, and traditional cultural places along the rdtemative routes were addressed. Places
associated with traditional religions and ceremonies, and other nonritual traditional uses are found
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throughout much of the project area. Studies were conducted with the involvement of ethnographic
specialists and members of the three tribes whose reservation lands would or could be crossed by the
proposed transmission line—the Navajo Nation, Hopi Tribe, and Hualapai Tribe.

ENVIRONMENTAL CONSEQUENCES

NO ACTION

If no action is taken, the right-of-way for NTP would not be granted and the transmission line would not
be constructed. Funds for the new facilities would not be expended and the environment would remain
as it presently exists. However, the need for the project would not be met. Constraints on the
transmission of electricity in the area would not be relieved; operational flexibility and reliability would
not be improved; and economical power transfers, sales, and purchases in the area would not increase.
The Navajo Nation would have to seek other means to attempt to improve its economic conditions and
develop energy resources. Also, considering cultural and paleontological resources, this alternative
would forego the opportunity to develop detailed inventories and recovery of data that might be
undertaken to mitigate impacts of the proposed project.

PROPOSED ACTION

Potential environmental consequences, or impacts, that could result from the proposed project are
summarized below.

Air Quali~Impacts on air quality would be short term, occurring only during construction in the form
of temporary fugitive dust. Impacts on air quality are anticipated to be low.

Water Resources—Impacts on water resources would be low. Surface water resources (springs and
perennial streams) would be spanned by the transmission line. No impacts on groundwater are
anticipated since construction activities are not expected to reach groundwater depths.

Biological Resources—The primary concerns regarding biological resources are the effects on special
status plants and wildlife species, vegetation (loss of habitat), and wildlife (particularly big game). Areas
of concern include The Hogback ~ancos milkvetch and Mesa Verde cactus), Chuska Mountains (big
game and biodiversity), northern Black Mesa (raptors), Aubrey Valley (black-footed ferret management
area), Truxton Plain (pronghom), Black Mountains (bighorn sheep), Eldorado Valley (desert tortoise).

Overall, residual impacts on biological resources would be low. Since the majori~ of the alternative
routes parallel existing linear facilities (e.g., transmission lines), the need for new access roads is
minimized thereby reducing the amount of vegetation loss and habitat modification. Mitigation is
expected to effectively reduce impacts. Measures include carefully placing towers to avoid andor span
sensitive features, minimizing the amount of ground disturbance and loss of habitat, curtailing
construction during critical seasons of the life cycles of certain species of wildlife, and restricting public
access into sensitive areas (e.g., bighorn sheep and pronghom habitat).

NavajoTransmissionfioject Summq
September1996 S-n



“, --... . . . . . . . . .—

Residud impacts on habitats suitable for special status plant and wildlife species are anticipated to be low.
The project proponents would be rquired to adhere to mitigation set forth in a Biological Opinion (U.S.
Fish and Wildlife Service, Section 7 of the Endangered Species Act) for species listed as threatened or
endangered. Also, the project proponents would coordinate with land-managing agencies to develop
measures for species of concern that are not Federally listed.

Paleontological Resources—Potential impacts on paleontological resources are anticipated to be low.
The inventory identified areas that have a high potential for yielding paleontological data. Areas
considered by the land-managing agencies to be particularly sensitive and could not be avoided by
construction activities, would be surveyed and data would be recovered prior to construction.

hnd Use—The greatest potential for land use impacts appeared to be potential impacts on residences,
but these were mitigable. Impacts on agriculture are expected to be low considering that towers would
be judiciously placed. Impacts on timber management are predicted to be moderate in the Chuska
Mountains and are low for the remaining portions of the alternative routes. Long-term impacts on
grazing would be low because of the minimal amount of disturbance to rangelands and minimal
displacement of animal unit months.

hpacts on future land uses would be low based on known future plans along the alternative routes and
the use of existing utility corridors. Impacts on parks, presemation, and recreation areas along the
alternative routes would be low primarily because the routes generally avoid these areas and follow
existing utility corridors.

Socioeconomics—Employment and Iocd purchases during construction of NTP would result in positive
direct and indirect socioeconomic effects. Construction costs for N~ are estimated at $332 million
(1995 dollars) based on the average length of the alternative routes. Up to 225 people would be
employed during project construction; about half of the construction workforce would be hired locally,
creating short-term job opportunities. The economy in the project area also would benefit from local
purchases of construction materials, and goods and services such as food, lodging, concrete, and fuel.
Regional economic modeling was conducted to estimate the direct and indirect economic impacts on
individud counties, accounting for multiplier effects that include wages and salaries, and tax revenues.
Results show that projected county output would range from $7 million in Yavapai County to $140
million in Coconino County.

Visual Resources—As mentioned, the majority of each dtemative route parallels existing transmission
lines. In these instances, residual impacts on visual resources would vary from low to moderate.
Mitigation measures that would effectively reduce the short- and long-term visual impacts include
minimizing new access roads, matching structure locations and types, and using nonsecular conductors.
Where NTP would be establishing anew corridor, the construction and operation of the transmission line
could result in impacts that range from moderate to high.

Cultural Resources—hpacts on archaeological and historicrd sites generrdly are rated as low to moderate
throughout the project area. This is primarily a result of the ability to mitigate these impacts through
detailed cultural surveys of the sel~ted route and data recovery, where appropriate. kpacts on special
status cultural resources are generally rated as low to moderate because most are relatively distant from
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the alternative routes and their settings already have been affected by previous transmission lines.
Impacts on traditional cultural places generally are rated as high throughout much of the project area as
none of the alternative routes can avoid these high impact areas.

Electric and Magnetic Fields—The operation of the proposed transmission line was evaluated for
“corona” and “field’ effects. These potential effects would be similar to or less than other 500kV

transmission lines in Arizona. The electric and magnetic fields produced by the NTP line at the edge of
the right-of-way would be lower than limit values established by other states (Arizona, New Mexico, and
Nevada have no recommended field limits for transmission lines).

Despite the finding that the magnetic fields produced by the NTP transmission line would be below the
values set by states with established criteria, and that NTP would result in magnetic field exposures well
below those recommended by international and national scientific organizations, additiond evaluation
was made of research on the potential effects of long-term exposure to magnetic fields. Reports of weak
and inconsistent associations between estimated exposure to magnetic fields and human health have not
been determined to reflect a causal relationship. Laboratory studies have not provided either a
mechanism or expenmenti basis to identi~ hazardous effects of exposures at the levels associated with
the NTP transmission line. Similarly, a review of agriculture and wildlife studies did not indicate that
plants and animals would be disturbed or affected by the fields from the line. One aspect of transmission
line operation considered to be of concern is the possibility of induced shock from electricity flowing
through or near conductive objects (e.g., irrigation pipes or vehicle antennas). Safe~ education and strict
adherence to the National Electric Safety Code for safe distances from conductors are recommended.

The finction of some models of cardiac pacemakers or defibrillator, which are implanted in persons to
regulate heartbeat, may be affected by electric fields similar to those that would be generated by NTP.
However, these fields are rdready present rdong existing transmission lines that parrdlel 60 to 100 percent
of the alternative routes. In addition, less than three percent of the devices in use could be susceptible
due to design improvemen~, and it appears that an extremely small percentage of people in the project
area would have pacemakers (or would ever come near enough to the line to feel any effects).

No significant unavoidable adverse impacts were identified for biological, earth, paleontologicd, land
use, socioeconomic, air, or noise resources for NTP. Significant unavoidable adverse impacts on visual
and traditional cultural places are shown in Table 4-18.

The DEIS addresses the potential cumulative effects of NTP as well. Cumulative effects are the
aggregate impacts of an action when added to other past, present, and reasonably foreseeable fiture
actions in the same geographic area. For*, the cumulative effects analysis focuses largely on other
transmission lines in the area. In fact, the Federd Land Management Policy Act mandates that utility
projects should be located within existing utility corridors to minimize cumulative effects. Cumulative
effects are discussed by resource in Chapter 4 of the DEIS, but in summary, the majority of NTP is
located along existing corridors so the cumulative effects of the project are anticipated to be very small.

The DEIS also compares short-term impacts with long-tern productivity of the project. Any
environment consequences are expected to occur in the short term, meaning that the environment would
not be seriously or negatively rdtered by the project in the long term. The majori~ of environmentrd
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impacts would occur during construction-related ground disturbance. In the long term (5O years and
beyond), the project is expected to expand and strengthen the regional electrical power network and to
contribute to the economic growth and development of the Navajo Nation. Short-term and longterm
effects are discussed more thoroughly in Chapter 4 of the DEIS.

SCOPING, CONSULTATION, Am COOWINATION

Scoping, a process open to the public and conducted early in the project, served to identify the range or
scope of issues to be addressed during the environmental studies and in the EIS. Activities associated
with scoping included (1) agency contacts and coordination with cooperating agencies; (2) public
meetings; and (3) letter and newsletter mailings, media releases, and notices posted on and off the Navajo,
Hopi, and Hualapai reservations to inform and solicit comments.

Early in the project, representatives of Western and DPA held several meetings with a number of agencies
that could have some jurisdictional interest in the project. A total of 25 agency meetings were held,
Further, Western requested that Federd agencies and American Indian tribes potentially affected by the
project cooperate in preparing the EIS. These cooperating agencies include the Forest Service, BLM,
BM, NPS, Navajo Nation, Hopi Tribe, and Hualapai Tribe.

Twenty public meetings were conducted by Western at various locations within the project area from
August through October in 1993. More than 325 people attended the meetings, and 131 written responses
were received. In addition, newsletters were mailed, notices were posted, and print and broadcast media
were notified. In general, comments from both the public and agencies related to project need, benefits,
the transmission line dtemative routes, right-of-way, and health and safety. These comments and the
entire agency coordination and public involvement program are discussed in Chapter 5 of the DEIS.

The scoping activities described above are just part of the comprehensive program for agency
coordination and public participation that was developed as an integral part of the environmental process
(Chapter 5). Since scoping, additional newsletters have been distributed to provide updates on the
project. Presentations were made at Hopi and Hurdapai community meetings, Navajo Chapter meetings,
gr=ing committee meetings, and various tribrd government committee meetings. Displays at Navajo fairs
have provided information to the public.

Public information meetings were later held in June 1995 to provide information about the prelimina~
results of the environment studies and alternative route analysis. Comments similar to those received
during scoping were expressed. Public review of the DEIS will be completed during a 60-day review
period and through forrnrd public hearings to be conducted by Western during the fall of 1996. There
will be a public review of the FEIS as well.

Another related element of the environmental process is “environmental justice;’ which is mandated in
the form of Executive Order 12898. The executive order requires that Federal actions avoid
disproportionately high and adverse impacts on minority or low income communities. Based on the
results of the NTP DEIS, no such impacts are anticipated. The project area encompasses a large
geographic region within which are the reservations of three culturrdly different American Indian groups.
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Considering the magnitude of the project and the economic importance of its outcome to the Navajo
Nation, it is important that information about the project reach and be understood by people residing
throughout the area for the project to be accepted. In order to encourage public partnerships and
communication with low income and minority populations in the project area, the public involvement
program (Chapter 5), integrated with the environmental planning process, was designed to be
comprehensive and to respect and incorporate the different socio-cultural perspectives into the
environmental analysis criteria. The process provided opportunities for public participation in and access
to information on health and the environment as it relates to NTP. Serious attention to all public
comments enhanced the outcome of the process.
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~TRODUCTION

Din6 Power Authority (DPA), an enterprise of the Navajo Nation, proposes to construct, operate, and
maintain a 500 kilovolt (kV) transmission line from the Four Comers area to a terminus in southern
Nevada. This draft environmental impact statement (DEIS) was prepared to document the analysis of
the potential effects that the proposed action, the Navajo Transmission Project ~TP), could have on the
natural, human, and cultural resources in the project area. The preparation of an EIS is required because
of Federal government involvement, which includes (1) granting rights-of-way across Federal and tribal
lands, and (2) certain participation by Western Area Power Administration ~estem), an agency of the
U.S. Department of Energy @OE).

ORGANIZATION OF THIS DOCUMENT

The body of the DEIS con@ins five chapters and is followed by five sections of reference materials.
Chapter 1 provides an explanation of the purpose and need for the project, as well as the planning
requirements, environmental review, and licensing or permits anticipated to implement the project.
Chapter 2 provides a description of the rdtematives including the proposed action. This includes
examining alternatives to implementing the proposed transmission line, as well as identifying and
examining dtemative routes for tie proposed transmission line. Chapter 3 presents a description of the
natural, human, and cultural environment of the project area, as it exists prior to the proposed action.
This information served as the baseline data to assess potential impacts of the proposed transmission line.
Chapter 4 contains a description of the potential cons~uences, or impacts, on the environment that could
result from no action or implementing the proposed action, and measures to mitigate the impacts.
Chapter 5 provides a description of the comprehensive program for agency coordination and public
participation that was conducted in concert with the environmental process. The remaining sections
provide bibliographic references, list of preparers and contributors, list of acronyms, glossary, and index.

Additiond explanatory information that supports the DEIS is included in five appendices. Appendix A
contains an overview of the route selection process, including study and analysis methods and tables
comparing the rdtemative routes for each resource. Appendix B provides a comprehensive explanation
regarding the addition andor elimination of dtemative routes or segments of alternative routes.
Appendix C describes the dtemative routes addressed in the DEIS; that is, the four alternative routes in
the eastern portion of the project area and six dtemative routes in the western portion. Appendix D
contains data supporting the biological resources sections of Chapters 3 and 4. Appendix E contains
information supporting the land use sections of Chapters 3 and 4.

The DEIS is accompanied by a map volume containing 19 maps that illustrate the dtematives and
represent the various natural, human, and cultural resources studied for the DEIS. These maps should
be reviewed in conjunction with the text of the DEIS. Each map is listed at the beginning of the map
volume.
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DOCUMENTATION SUPPORTING THE DEIS

Beginning with the initial studies, the process, methods, and study and analysis results have been
compiled and/or documented for a comprehensive record. These documents and data supporting the
DEIS, which tie available upon request from Western, are listed below.

Regional Environmental Feasibili~ Study (June 1992)—A report on the feasibili~ of alternative
routes for the proposed transmission line.

Scoping Report (January 1994)—A report on the scoping process that initiated the Federal
environmental impact statement (EIS) studies and analyses, including summaries of issues and
concerns identified from agency and public meetings.

Mitigation Plan (September 1996)—A plan documenting the mitigation measures committed for
project alternatives.

Resource Data Supporting the DEZS (September 1996)—Information describing the inventory
and impact assessment methods and results for each environmental resource studied.

NavajoTransmissionProject Introduction
September1996 vii



ACROmS

AC
ACEC
ACGIH
ACHP
ACSR
AFUDC

APs
ARPA
ARS
Am

BA
BM
BLM
BOR

CAA
CEQ
cm
CJA
COE
COMP
CRPA
CRSP

dB
dBA
DC
DEIS
DOE
DPA

EIS
EMF
EPA
EPAMP
EPNG
ESA

FAA
FEIS
FERC

alternating current
area of critical environmental concern
American Conference of Govemmentd Industrid Hygienists
Advisory Council on Historic Preservation
aluminum conductor steel reinforced
allowance for finds used for construction
amplitude modulation
Arizona Public Service
Archaeological Resources Protection Act
Arizona Revised Stitutes
animal unit month

biological assessment
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Reclamation

Clean Air Act
Council on Environmental Quality
Code of Federd Regulations
Council Jauary
Corps of Engineers
Construction, Operation, and Maintenance Plan
Culturrd Resource Protection Act
Colorado River Storage Project

decibel
decibels, A-weighted
direct current
Draft Environment hpact Statement
Department of Energy
Din6 Power Authori~

environment impact statement
electric and magnetic field
Environmental Protection Agency
Energy Planning and Management Program
El Paso Natural Gas
Endangered Species Act

Federd Aviation Administration
find EIS
Federd Energy Regulatory Commission

NavajoTransmissionReject Acronyms

September1996 1
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Federal Land Policy and Management Act
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U.S. Fish and Wildlife Service

geographic information system
Government Services Committee April

International Commission on Non-ionizing Radiation Protection
Integrated Resource Plans
Instant Study Area

kilovolt
kilovoltimeter

Land and Water Conservation Fund

Migratory Bird Treaty Act
mini-Gauss
Museum of Northern Arizona
megawatt

National Ambient Air Quality Standards
Nevada Administration Code
Nevada Division of Environmental Protection
National Environmental Policy Act
National Electric Safety Code
Navajo Endangered Species List
Navajo Fish and Wildlife Department
National Historic Preservation Act
New Mexico Statutes Annotated
Navajo Nation Council
National Pollutant Discharge Elimination System
National Park Service
National Recreation Area
National Radiological Protection Board
Nevada Revised Statutes
Navajo South Generating Station
Navajo Tribal Code
Navajo Transmission Project
Navajo Tribal Trust Lands
Navajo Tribal Utility Authority

Oil Spill Contingency
off-highway vehicle
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ppb parts per billion
PL public law
PMIO particulate matter
PSD prevention of significant deterioration

RC~ Resource Committee January
WC~S Rocky MountainsFour Comers~esert Southwest

SHPO State Historic Preservation Officer
SPCC Spill Prevention Control and Countermeasure
SW Salt River Project

TEP Tucson Electric Power

Usc U.S. Code
USGS U.S. Geologicrd Survey

v volts
V/m volts/meter
VRM visual resource management
VQO visual quality objective

Western Western Area Power Administration
WSA wilderness study area
Wscc Western Systems Coordinating Council

NavajoTransmissionReject Acronyms

September1996 3



CMPTER 1- PURPOSE Am WED

The purpose of this chapter is to briefly explain the purposes and needs for the proposed action. Also
provided is a description of the potential planning requirements, environmentrd review, and permits or
licensing that may have to be completed to implement the proposed action.

The following purposes and nwds must be met when identifying and evrduating the range of reasonable
alternatives that would accomplish the proposed action:

relieve constraints on the transmission of electricity west from the Four Comers area to the Desert
Southwest

improve operationrd flexibility and reliability of the extra-high-voltage transmission system in
the event of an outage of a parallel transmission system and, therefore, improve the overall
system reliabili~ in the Rocky Mountains~our Comers~esert Southwest (WC~S) region

allow increased economical power transfers, sales, and purchases in the WC~S region

improve economic conditions of the Navajo Nation

facilitate the Navajo Nation’s development of energy resources and participation in the electric
utility industry

BACKGROUND

For more than a decade, regional electrical transmission systems have become increasingly stressed by
the lack of adequate bulk transmission capacity west from the Four Comers area in northwestern New
Mexico. Several thousand megawatts of power generation was added in the mC~S region in the
1970s and 1980s, but no new transmission lines have been constructed west from the Four Comers area
since 1970. Although a number of projects have been planned, lack of approved rights-of-way across
the Navajo Indian Reservation has precluded completion of any of the projects.

Considering this need for transmission of bulk power west of the Four Comers area, Din6 Power
Authority (DPA) is pursuing the opportunity to develop an extra-high-voltage transmission line from
Shiprock Substation west of Farmington, New Mexico, across northern Arizona to the Mead or the
Marketplace Substation in southern Nevada &igure l-l). DPA was established as an enterprise by the
Navajo Nation Council to promote the Navajo Nation’s development of energy resources and new sources
of transmission capacity. The proposed Navajo Transmission Project ~) is an opportunity for the
Navajo Nation to own a transmission line that would be an integral part of a regional electrical
transmission system in the western United States.

NavajoTransmission~oject Chapter1- ~rpose andNeed
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As the project is currently envisioned, revenue would be generated by leasing the capacity of the
transmission line to regional utilities. Annual revenues over the life of the project would provide funds
to allow the Navajo Nation to improve its economic condition and allow for investment in other long-
range productive business opportunities. NTP is one project of a broader effort of the Navajo Nation to
promote development to create a viable economy that provides for a decent standard of living, services,
and jobs for the Navajo people.

DPA, the majority owner of NTP, began to develop the project in the early 1990s. Western Area Power
Administration (Western) may participate and is assisting with preconstruction activities, including
serving as the Federal lead agency for compliance with the National Environmental Policy Act of 1969
(NEPA).

As a Federal power-marketing agency, Western is responsible for marketing and transmitting power from
Federal power facilities (e.g., Colorado River Storage Project [CRSP]) in 15 western states, tvhich
includes the mC~S region. Since the 1960s, Western has been assisting the Navajo Nation in
meeting its energy needs through (1) existing firm-energy contract agreements with the Navajo Tribal
Utili~ Authority WA), a Navajo Nation enterprise providing utility services, and (2) various energy-
related projects (such as construction and use of photo-voltaic units to serve remote residences on Navajo
Nation lands).

Navajo TransmissionProject Chapter 1- Purpose and Need
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Funding of the environmental and power-systems studies for NTP has been a combination of Navajo
Nation funding to DPA and U.S. Congressional appropriations. Preconstruction activities are currently
being supported through grants awarded under Section 2603(a) of Title =VI of the Energy Policy Act
of 1992, a program designed to support development of energy resources on American Indian
reservations.

The following sections provide background information explaining the underlying purposes and needs
listed above.

H Relieve constrain on the transmksion of electi.city westfiom the Four Corners area to the Desert
Southwest

Currently, more energy can be imported from the north on existing transmission lines into the Four
Corners area than is capable of being exported with existing transmission capacity to the west. The
existing system is filly committed to transmitting energy from the Four Comers area and is generally
heavily loaded, causing the amount of power scheduled across any one line to be periodically cut back
to keep flows within established line limits. This transmission “bottleneck’ essentially precludes
economic sales of electricity to markets in south-central Arizona, Nevada, and southern California. An
estimate of fiture load growth in Arizona, Nevada, and southern California, based on conservative
assumptions, is more than 10,000 megawatts m) during the next 10 years. A project with the
characteristics of NTP would play an integral role in meeting a portion of this projected load growth.

Studies conducted by DPA and Western have shown that NTP would provide the needed transfer path
for bulk electrical power and increase the electrical transfer level west of the Four Comers area. The
additional capacity would support the existing system and prevent or reduce damages from outages,
thereby enhancing the existing transmission grid and contributing to increased reliability, efficiency, and
capability in the southwestern United States.

H Improve operational flexibility and reliability of the extra-high-voltage transmission system in the
event of an outage of a parallel transmission system and, therefore, improve the overall system
reliability in the RM/FC/SD region

The extra-high-voltage transmission system west of Four Comers consists of one 500kV line and two
345kV lines owned by Arizona Public Service (APS). There are restrictions on how much capacity each
of the lines west of Four Comers may carry for reasons of safety and reliability. A margin of safety has
been provided in anticipation of the cons~uences should the largest line in the system (the 500kV line)
suddenly fail. Under extreme operating conditions, there is the potentird for the 500kV line to fail and
cause an overload on the two parallel 345kV lines. That would happen when the power that was being
carried on the 500kV line is automatically routed to the 345kV lines. The system could then exceed the
maximum limits for power flow, causing the power generators to either slow down or shut off to avoid
overloading and damaging the generators and the 345kV lines. Studies have shown that NTP would
provide additional capacity to support the system and prevent or reduce damages from such an outage.

NavajoTransmission Reject Chapter 1- Wrpose and Need
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Several western states, two Canadian provinces, and the northern portion of Baja California and Norte
Mexico form one interconnected electric power system that is largely independent from the rest of the
United States, Canada, and Mexico. NTP would help enhance the existing transmission grid and
contribute to increased reliability, efficiency, and capability, especially in the HCDS region.
Figure 1-2 shows 345kV and 500kV transmission lines in the western United States and Western’s
Shiprock-to-Glen Canyon 230kV line in the project area.

H Allow increased economical power transfers, sales, and purchases in the RM/FCDS region

By removing the existing transmission restrictions andor interconnecting with other regional systems in
the Four Comers area, Arizona, Cdifomia, and Nevada, utilities would be able to increase economical
transfer of seasonal surpluses of electrical generation from resources in the Rocky Mountain and Four
Comers areas. Also, they would be able to support their peak load periods by importing power from
existing hydro and cod-fwd generation sources in the Rocky Mountain area. Such economic purchases
reduce the use of more expensive generation.

Western’s participation in NTP would benefit CRSP customers by increasing the reliability of the critical
Shiprock-to-Glen Canyon transmission line path. The capacity of Western’s Shiprock-Kayenta-Glen
Canyon 230kV line is now fully committed and Western is unable to provide any new long-term firm
transmission service over the line. NTP could carry some of the capacity now delivered across the 230kV
line and provide replacement capacity should there bean extended outage of one or more of the existing
transmission lines west of Four Comers. NTP would improve the operational flexibility of area
generation facilities and take advantage of economic and seasonrd diversi~ in the electrical power market.
When lower cost surplus power is available to the north and east of Four Comers, it could be “wheele&’
across NTP to customers west and south of Four Comers, providing a sales benefit to the provider and
a benefit to the purchasing utility ultimately resulting in lower rates to the customers.

H Improve economic conditions of the Navajo Nation

The Navajo Nation is economically disadvantaged according to U.S. government statistics. Per capita
annual income is $5,943, median family income is $24,961. The Navajo Nation is the second largest
American Indian tribe in the United States with a population of 162,378 according to 1994 statistics of
the Navajo ~onomic Development Commission. According to the 1990 U.S. Census Bureau statistics,
approximately 57 percent of families live below the poverty level. Furthermore, more than 60 percent
of Navajo Nation residences do not have electricity.

Ronomic indicators suggest an absence of a strong and diverse economic base within the Navajo Nation.
Since the Economic Recovery Act of 1981 and later Gramm-Rudman initiatives, there has been a
substantial reduction in Federd funding to American Indian tribes, and continued decreases are
anticipated. The decreases affwt rdl services and employment opportunities on the Navajo Reservation.
The Nation realizes that it must diligently develop programs and projects that generate revenue for
producing sustainable growth, building economic self-sufficiency, and reinvesting in further productive
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activities. It is believed that this can be achieved through wise use of the land, natural resources, human
resources, and capital.

NTP would assist in improving the economic condition of the Navajo Nation. As NTP is currently
envisioned, revenue would be generated by leasing the capacity of the transmission line to regional
utilities. Annual revenues over the life of the project would provide funds to allow the Navajo Nation
to invest in other long-range productive business opportunities. The amount of revenue would depend
on final percent of ownership, right-of-way costs, lease agreements, operation and maintenance costs, and
availability of capacity. In addition, the development of NTP would provide short-term employment
opportunities for American Indian groups during construction in a region having an unemployment rate
of about 30 percent (on the Navajo Reservation). Skills and experience gained from construction jobs
would be useful for future employment. After construction, it is anticipated that there may be limited
opportunities for long-term employment in aspects of operation and maintenance of the transmission line,
NTP is expected to contribute to an increase in the income and standard of living for the Navajo Nation.

Availability of electricity on the Navajo Reservation is critical to economic growth and infrastructure
development of the Navajo Nation. A substantial portion of the Navajo Nation’s power and energy is
delivered from Western and Tucson Electric Power (TEP) to the Navajo Reservation in bulk form across
Western’s Shiprock-to-Glen Canyon 230kV line to the Long House Valley and Kayenta substations.
From there, NTUA delivers electricity to Navajo Reservation businesses and residences across lower-
voltage transmission and distribution lines. Additional power is received from TEP through wheeling
arrangements across transmission systems owned by Public Service Company of New Mexico and APS.

Because of the capacity constraints, NTUA cannot plan to accommodate expansion of business and
residential development on Navajo Nation lands. NTP would allow Western an alternate path for firm-
power deliveries, thus reducing dependence and freeing capacity on the 230kV path for increased
deliveries of electricity to the Kayenta and Long House Valley substations. That would provide NTUA
with more flexibility to plan additiond distribution. A source of high-voltage transmission is still needed
to meet present and fiture needs of the NTUA and Navajo Nation. Because of vast distances between
consumers and low-density populations of consumers on Navajo Nation lands, it is not economically
feasible for NTUA done to construct a high-voltage transmission line solely to accommodate the small
number of business and residential consumers in the area.

■ Facilitate the Navajo Nation’s development of ener~ resources and participation in tlte electric
utili@ industq

The role of the Navajo Nation in the energy industry traditionally has been that of a passive resource
owner. Nonrenewable resources from the Navajo Nation lands are exported to provide fiel for power
for much of the western United States. The economy and self-sufficiency of the Navajo Nation depend
heavily on the export of these resources. However, the businesses associated with the energy activities
are typically non-Navajo.

The Navajo Nation is in the process of developing a comprehensive strategy for energy development.
The god is to provide for benefits and ensure that future generations will share equitably from the energy

Navajo Transmission Project Chapter 1- Purposeand Need
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resources while protecting the land, environment, and culture. The resources that have provided
economic benefits in the past also must constitute the foundation for the future prosperity of the Nation.
Preliminary strategies include planned exploration, developing new energy resources, promoting recovery
of other resources that are now only marginally economic, and promoting energy conservation and
energy-efficient behavior.

With the understanding of what markets exist for basic energy resources and products, such as electricity,
the Navajo are making decisions about energy development activities. The Navajo Nation continues to
identify and analyze market conditions and trends with respect to energy resources and products in the
regional, national, and global economies in order to guide its energy development strategies and
investments. Through greater involvement in refining, generating, distributing, and marketing functions,
the Navajo Nation will gain more control over the use of its energy resources and ensure the appropriate
use of resources to filly benefit the Navajo Nation.

NTP is an opportunity for the Navajo Nation to own a transmission line that would be an integral part of
a regional electrical transmission system, thereby establishing a role in the electric industry. A feasibility
study for NTP examined the potential for marketing the project. The study focused on marketing excess
power from fr~uently less costly cod-fired generation sources in the Four Comers area and using it to
replace existing, frquently more costly, generation sources in southern Nevada and southern California.
The study considered generation units located in Utah, Colorado, New Mexico, and northeastern Arizona.
The feasibility study concluded that the differences in the production costs be~een the Four Comers area
and the southern Nevada and southern California area could be sufficient to offset the cost of NTP and
yield a significant cost savings to participants in NTP. @is conclusion was based on findings examining
strictly fuel-production cost differences and assumptions regarding the N~ load factor and transfer
capability).

Also, NTP would allow access to the Western Systems Coordinating Council’s ~SCC) southern 500kV
transmission grid, which covers the states of New Mexico, Arizona, and southern Cdifomia. This would
provide the opportunity for NTUA to buy less expensive power that maybe available through regional
and seasonal diversity, or due to the new Federd Energy Regulatory Commission’s @RC) transmission
open access guidelines.

PLANNING REQUIREMENTS, ENWRONMENTAL REVIEW, AND LICENSING

This draft environment impact statement (DEIS) was prepared by Western in compliance with Federal
regulations and guidelines, principrdly NEPA, Council on Environment Qudi~ (CEQ) Regulations for
Implementing the Procedurd Provisions of NEPA (40 CFR 1500-1508), Department of Energy (DOE)
NEPA Implementation Procedures (10 CFR 1021), and other applicable regulations.

Also, Western is responsible for ensuring compliance with applicable regulations of other affected
agencies, including the,agencies cooperating in the preparation of this DEIS. The cooperating agencies
for NTP include the Bureau of Land Management (BLM); Bureau of Indian Affairs (BIA); Forest
Servicq National Park Service ~S); and Navajo, Hopi, and Hudapai tribes. The cooperating agencies
have participated in the NEPA process, including scoping, since early in the project (see Chapter 5).
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These and other relevant agencies have been involved throughout the environmental process and have
provided resource data and other information. Agency plans were consulted and relevant information
was incorporated into the DEIS. Applicable agency plans are listed in Table 1-1. If a decision is made
to construct the transmission line, a construction, operation, and maintenance plan (COMP) would be
developed in coordination with the land-managing and regulatory agencies to incorporate agency
specifications based on the final design. The CO-fi is described in Chapter 2.

TABLE 1-1
APPLICABLE AGENCY MANAGEMENT PLANS

Agency~lanning Authority Plan Date

Boulder City ~ Boulder City Master Plan 1991

Coconino County ■ Red Lake Area Plan 1992
■ Comprehensive Plan 1990
- Doney Park Area Plan 1988

City of Page m Community Master Plan 1989

Hopi Tribe ■ Comprehensive Development Plan 1988

Navajo Nation E Monument Valley Navajo Tribal Park 1983
Management Plan

Coconino National Forest ■ Coconino Forest Plan 1987

Kaibab National Forest ■ Kaibab Forest Plan 1987

BLM, New Mexico u Farrnington Resource Management Plan 1988

BLM, tilzona M Kingman Resource Area Proposed 1993
Resource Management Plan

w Phoenix Resource Area Management 1988
Plan

BLM, Nevada = Draft Stateline Resource Area 1992
Management Plan

VPS ■ General Management Plan and 1986
Alternatives, Lake Mead National
Recreation Area NRA) 1979

= Proposed General Management Plan,

Lake Mead NRA

Table 1-2 provides a summary of the major Federal, state, and tribal permits that could be required for
construction and operation of NTP. Approval to cross Navajo, Hopi, and Hualapai tribal lands would
beat the discretion of the respective tribal councils.
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TABLE 1-2
SUMMARY OF POTENTML, MAJOR FEDERAL, STATE, LOCAL, AND TR~AL PERMITS OR LICENSES REQUIRED

AND OTHER ENWRONMENTAL RE~W REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

FEDERAL

NEPAcompliance Federal action: to grant right- Lead agency - Western; EIS and Record of Decision NEPA (42 USC 4321), CEQ
of-way across land under cooperating agencies (40 CFR 1500-1508), DOE
Federal jurisdiction NEPA implementing

Regulations (10 CFR 1021)

Right-of-way across land under Preconstmction surveys; BLM Right-of-way grant and Federal Land Policy and
Federal management construction, operation, temporary use permit Management Act (FLPMA) of

maintenance, and abandonment 1976 (PL 94-579)
43 USC 1761-1771
43 CFR 2800

BIA, tribe Right-of-way grant across 25 CFR 169
American Indian lands

Forest Service Special use authorization permit 36 CFR 251
or easement

NPS Authorization to cross NPS 18 USC,36CFR14
lands

Fish and Wildlife Service Special use permit for crossing 50 CFR 25
(Fws) a national wildlife refuge

/
/

.
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Right-of-way across land under “Conversion of use” for a use NPS Review of transmission line Land and Water Conservation
Federal management other than recreation on lands corridor to identify conflicts Fund Act
(continued) reserved with Land and Water with recreational area PL 88-578, Section 6(0(3)

Conservation Fund Act
(LWCF) monies

Construction, operation, Federal Highway Permits to cross Federal Aid Department of Transportation
maintenance, and abandonment Administration Highway; 4 (~ compliance Act
of transmission line across or 23 CFR 1.23 and 1.27
within highway rights-of-way 23 USC116,123, and315

23 CFR 645
23CFR771

Ground disturbance and water Construction sites with greater Environmental Protection Section 402 National Pollutant Clean Water Act
quality degradation than five acres of Iand disturbed Agency (EPA) Discharge Elimination System (33 USC 1342)

(NPDES) General Permit for
Storm Water Discharges from
Construction Activities

Constmction across water Army Corps of Engineers General easement 10 USC 2668 to 2669
resources (COE)

Crossing 100-year floodplain, COE Floodplain use permits 40 USC 961
streams and rivers

Construction in or modification Federal lead agency Compliance Executive Order 11988
of floodplains Floodplains
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Ground disturbance and water Construction in or modification Federal lead agency Compliance Executive Order 1I990
quality degradation (continued) of wetlands Wetlands

Potential discharge into waters COE (and states); EPA on tribal Section 401 permit Clean Water Act
of the state (including wetlands lands (33 Usc 1344)
and washes)

Discharge of dredge or fill COE EPA on tribal lands 404 Permit (individual or Clean Water Act
material to a watercourse nationwide) (33 Usc 1344)

Placement of structures and COE Section 10 permit Rivers and Harbors Act of
construction work in navigable 1899 (33 USC 403)
waters of the U.S.

Protection of all rivers included Affected land-managing Review by permitting agencies Wild and Scenic Rivers Act
in the National Wild and Scenic agencies (PL 90-542)
Rivers Systems (43 CFR 83.50)

Potential pollutant discharge EPA SpilI Prevention Control and Oil Pollution Act of 1990
during construction, operation, Countermeasure (SPCC) PIan (40 CFR 112)
and maintenance for substations

Biological resources Grant right-of-way by Federal Fws Endangered Species Act Endangered Spccics Act of
land-managing agency compliance by Federal land- 1973 as amended

managing agency and lead (16 USC 1531 ctscq)
agencv
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENWRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Biological resources Protection of migratory birds Ws Compliance Migratory Bird Treaty Act of
(continued) 1918

16 USC 703-712
50 CFR Chl

Protection of bald and golden Ws Compliance Bald and Golden Eagle
eagles Protection Act of 1972

(16 USC 668)

Cultural resources Disturbance of historic Federal lead agency, Section 106 consultation National Historic Preservation
properties State Historic Preservation Act of 1966,

Officers (SHPO), Advisory (16 USC 470)
Council on Historic (36 CFR Part 800)
Preservation (ACHP)

Excavation of archaeological Federal land-managing agency Permits to excavate Archaeological Resources
resources Protection Act of 1979

(16 USC 470aa to 470ee)

Potential conflicts with freedom Federal lead agency, Consultation with affected American Indian Religious
to practice traditional American Federal land-managing agency American Indians Freedom Act
Indian religions (42 USC 1996)

Disturbance of graves, Federal land-managing agency Consultation with affected Native American Graves
associated funerary objects, Native American group Protection and Repatriation
sacred objects, and items of regarding treatment of remains Act of 1990
cultural Datrimonv and obiects (25 USC 3001)
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TABLE 1-2
SU~ARY OF POTENT~L, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENWRONMENTAL REWEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Cultural resources (continued) Investigation of cultural and Affected land-managing Permit for study of historical, Antiquities Act of 1906
paleontological resources agencies archaeological, and (16 USC 432-433)

paleontological resources

Investigation of cultural Affected land-managing Permits to excavate and remove Archaeological Resources
resources agencies archaeological resources on Protection Act of 1979

Federal lands; American Indian (16 USC 470aa) to 470ee
tribes with interests in resources (43 cm 7)
must be consulted prior to
issuance of permits

Protection of segments, sites, Affected land-managing National Trails System Act National Trails System Act
and features related to national agencies compliance (PL 90-543)
trails (16 USC 1241 to 1249)

Paleontological resources Ground disturbance on Federal BLM Compliance with BLM FLPMA of 1976
land or Federal aid project mitigation and planning (43 Usc 1701-1771)

standards for paleontological Antiquities Act of 1906
resources of public lands (16 USC 431-433)

Air Traffic Location of towers in regards to Federal Aviation A “No-hazard Declaration” FAA Act of 1958
airport facilities and airspace Administration (FAA) required if structure is more (49 Usc 1501)

than 200 feet in height (14 CFR 77)

Section 1101 Air Space Permit FAA Act of 1958
for air space construction (49 Usc 1501)
clearance (14 CFR77)
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Rate regulation Sales for resale and FERC Federal Power Act compliance Federal Power Act
transmission services by power seller (16 USC 792)

STATE

Right-of-way encroachment

Ground disturbance and water
quality degradation

Crossing state highways

Crossing state lands

Construction and operation

100-year floodplain, streams
and rivers, waters of the state

NEWMEXICO

NewMexico Department of Encroachment permit New Mexico Department of
Transportation Highways rules and

regulations

New Mexico State Land Office Right-of-way permit State Lands Office Rule #10

State Public Utility Certificate of convenience and New Mexico Statutes
Commission necessity - new construction for Annotated (NMSA)

utility franchise 1978 Compilation)
Article 9-1 Sec 62-9-1 to 62-
9-3

New Mexico Environment Floodplain use permits New Mexico Statutes - State
Department Clean Water Act 401,402, and Water Quality Certification

404 oermits rules
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REWEW REQUIREMENTS FOR
TWNSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Cultural resources Construction and operation Office of Historic Preservation Section 106 consultation National Historic Preservation
Act of 1966
(16 USC 470)
Advisory Council on Historic
Preservation Regulations
(36 CFR 800)

Investigation of cultural N,ewMexico Cultural Permits to conduct New Mexico CuItural
resources on state lands Properties Review Committee archaeological survey or Properties Act

excavation (NMSA 18-6-1 to 18-6-17)
(1978 Compilation)

Disturbance of human burials New Mexico Cultural Human burial excavation New Mexico Cultural
,on non-Federal or non-Indian Properties Review Committee permit Properties Act
land; in New Mexico (NMSA 18-6-11)

(1978 Compilation)

Biological resources Ground disturbance in areas New Mexico Department of Permit New Mexico Endangered Plant
with sensitive plant species Energy, Minerals, and Natural ~~~ Species Act

Resources (NMSA 9-10-10)

Habitat modification in areas of New Mexico Department of Permit New Mexico Wildlife
sensitive animal species Game and Rsh Conservation Act

(NMSA 17:2:37 to 17-2-46)
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

ARIZONA

Right-of-way encroachment Encroachment into state lands State Land Department Right-of-way permit Title X11,Article 8, R 12-5-164

Encroachment into state Arizona Department of Encroachment permit Arizona Revised Statutes
roadway Transportation (ARS) 28-1870

Utility siting Construction and operation Corporation Commission- Certification of Environmental ARS 40-360-6,2
Utilities Division-Power Plant Compatibility
and Transmission Line Siting
Committee

Ground disturbance and water Crossing 100-year floodplain, Department of Environmental Floodplain use permits; Clean ARS - State Water Quality
quality degradation streams and rivers, waters of the Quality Water Act 401,402, and 404 Certification rules

state permits

Cultural and paleontological Investigation of archaeological Arizona State Museum, Permit to investigate Arizona Antiquities Act
resources and vertebrate paleontological Arizona State Land Department (ARS 41-841 et seq.)

resources on state lands

Disturbance of graves, Arizona State Museum Notification of discoveries, Arizona Antiquities Acts
associated funerary objects, and consultation with affiliated (ARS 41-841 to 41-846)
items of cultural patrimony on groups (ARS 41-65)
state and private lands

Biologicrd resources Loss of special status plant Arizona Department of Permit to remove plants Native Plant Law
species Agriculture (ARS Ch. 7)
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TABLE 1-2
SUMMARY OF POTENT~L, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENWRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Biological resources Disturbance or loss of special Arizona Game & Fish Consultation and review Threatened Native Wildlife in
(continued) status animal species habitat Department Arizona

(ARS Ch. 17)

~VADA

Right-of-way encroachment Encroachment into state Nevada Department of Right-of-way Nevada Revised Statutes
roadway right-of-way Transportation encroachment permit (NRS) 408,423

NRS 408,210

Ground surface disturbance Project construction Division of Environmental Registration certificate Nevada Administration Code
Protection (NDEP) (NAC) 445,704

Construction of electric Public Service Commission Authority to constmct and NRS 704,330
transmission line certificate of need NRS 704,820

NRS 704.701

Ground disturbance and water 100-year floodplain, streams NDEP Floodplain use permits, Clean Nevada State Statutes - State
quality degradation and rivers, waters of the state Water Act 401,402, and 404 Water Quality Certification

permits rules

Stormwater and water quality Pollution discharge NDEP Storm water pollution Nevada State Statutes - State
degradation prevention plans (SWP3) Water Quality Certification

SPCC plan rules
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Cultural and paleontological Crossing state lands Division of State Lands Easement onto state lands NRS 321.001
resources

Investigation of Nevada State Museum Permit to investigate antiquities Nevada Antiquities Law
paleontological, archaeological, (NRS 381,195 to 381.227)
and historic sites

Disturbance of American Indian Nevada State Historic Notification of discoveries, Nevada Protection of Indian
burial sites on state and private Preservation Office consultation with affiliated Burial Sites
lands groups (NRS 383.150)

(NRS 383.190)

Air quality Construction and operation NDEP Authority to construct, permit NRS.445
to operate

Biological resources Modification of sensitive plant Division of Forestry Compliance to survey for NRS 527.270
species habitat identification of p[ant species NRS 527.050

Disturbance of special status Division of Forestry Permit for lawful t*e of NRS 527.250
plant species protected plant

Construction and operation in Division of Wildlife Compliance NRS 501
areas of rare and endangered NAC 503
animal species

Modification of habitat of Division of Wildlife Special permit NAC 5-4.510 through 4.550
threatened and endangered
species
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TABLE 1-2
SUMMARY OF POTENT~L, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

LOCAL

NEW MEXICO

Right-of-way encroachment Crossing county roads and land San Juan County Right-of-way easement County rules and regulations

ARIZONA

Land usc Construction and operation of Coconino County, Department Conditional-use permit County rules and regulations
transmission lines of Community Development

Right-of-way encroachment Encroachment onto county Mohave County Public Works Standard right-of-way Mohave County ordinance
rights-of-way Department agreement

Encroachment onto City of City of Page Right-of-way easement Disposition of Public Land
Page land City Code Article 3-5

NEVADA I

Air quality Construction activities Clark County Health District- Dust permit Clark County Health District
Air Pollution Control Division Rules, Section 17

Ground surface disturbance Construction and operation Clark County Planning and Conditional-use permit Clark County Ordinance
Zoning Title 29.66
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE> LOCAL> AND TRIBAL PE~ITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Biological resources Construction and operation in Clark County, FWS, and Incidental Take Permit Habitat Conservation Plan
areas with special status species Nevada Department of Wildlife (Sectionl [la, lb])
- desert tortoise (Mohave Endangered Species Act
population) (16 USC 1531 to 1543)

TRIBAL

NAVAJO

Biological resources On-ground investigations for Navajo Department of Fish& Biological Investigation Permit Government Services
tribal or Federally protected Wildlife Committee Resolution
species SFCF-3-94

Pre-construction activities, Resources Committee of the Formal written approval 2 Navajo Tribal Codes (NTC)
construction, operation, and Navajo Nation Council 164
maintenance

Wetlands US EPA Region IX NPDES Permit Navajo Nation Council (NNC)
Navajo Nation EPA CJA-16-96
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TABLE 1-2
SUMMARY OF POTENT~L, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENWRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Right-of-way over Navajo Permission to survey on N~L Navajo Nation reviewing Navajo Nation Councilconsent 2 NTC 695
Tribal Trust Lands (N~L) for surveying, map legal departments (*) letter or permit per Resource 25 CFR 169
under Federal Trust description, environmental Committee
Management (BIA) assessment, ethnographic and *Project Review Office

archaeological studies

sensitive animal and plant construction disturbance in Navajo Fish & Wildlife Review and approval by 25 CFR 169.4 to 169.5
species areas of sensitive animal and *Natural Heritage Program Navajo Nation

plant species

cultural resources construction disturbance in *Historic Preservation Review and approval by Navajo 25 CFR 169.5
areas of cultural resources Department Nation

right-of-way encroachment of all existing Navajo Nation reviewing Navajo Nation consent letter 25 CFR 169.3
encroachment rights-of-way departments

Right-of-way over N~L Construct, operate, and Resource Committee of Navajo Resource Committee 2 NTC 695 (B)(6)
under Federal Trust maintain right-of-way Nation Council; BIA agencies Resolution and Navajo Nation
Management (BIA) or area office consent letter

Restoration of right-of-way Navajo Nation EPA Review and approval 25 CFR 169.5
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TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, A’pproval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

Cultural resources Cultural resource investigations Navajo Nation Historic Class B inventory permits, Navajo Nation Cultural
on Navajo Nation lands Preservation Department; BIA, Class C excavation permits, Resource Protection Act

Navajo Area Office Archaeological Resources (CRPA-19-88)
Protection Act (ARPA) permits ARPA
for disturbance to (43 CFR 47)
archaeological resources

Forest and woodland resources Clearing, transporting, selling, Navajo Nation Forestry Commercial permit Resource Resolution RCJN-
trading, or bartering any Navajo Department 69-88; 23 NTC 902 (C);

Forest product 17 NTC 525; 18 USC 1853;
18 USC 1855; 18 USC 1850

Water resources Potential effects on the water of Department of Water Resources Water use permit Chapter 7, NTC 254
Navajo Nation lands Management 22 NTC 1101 et seq.

Earth resources Survey activities for geologic or Navajo Nation Minerals Reconnaissance permit Government Services
paleontologic resources Department Committee Resolution

GSCAP-20-94

Removal of fossil resources for Navajo Nation Minerals Collection permit Government Services
study purposes Department Committee Resolution

GSCAP-20-94
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TABLE 1-2
SUMMARY OF POTENTML, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER EN~RONMENTAL REVIEW REQUIREMENTS FOR
TRANSMISSION LINE CONSTRUCTION AND OPERATION

Action Requiring
Permit, Approval, or Permit, License, Relevant Laws and

Issue Review Agency Compliance, or Review Regulations

HOPI

Cultura! resources Preconstruction activities: Hopi Tribal Council 1) License authority Hopi Indian Tribe Ordinance
1) historical or scientific 2) Tribal approval No. 26

research
2) conducting archaeological

~surveys and excavations

Preconstruction activities - site Hopi Tribal Council Written permission from Hopi Hopi Indian Tribe
visit Tribal Council chairman to visit Executive Order 78-1

archaeological or historical site

Ground surface disturbance Construction in or removal of Hopi TribaI Department of Written authorization from Hopi Indian Tribe Ordinance
range improvements Range Management Hopi Department of Range No, 43

Management

Construction in or removal of Hopi Department of Natural Permit to harvest woodIand Hopi Indian Tribe Ordinance
woodlands Resources products No. 47

HUALAPAI

Cultural resources CulturaI resource monitoring Hualapai Tribal Council Hualapai Tribal Council Constitution of the Hualapai
during construction Office of Cultural Resources Cultural Resources Department Tribe (Amended March 13,

1991)

NavajoTransmission Project Chapter 1- Purpose and Need
September 1996 1-23



TABLE 1-2
SUMMARY OF POTENTIAL, MAJOR FEDERAL, STATE, LOCAL, AND TRIBAL PERMITS OR LICENSES REQUIRED

AND OTHER ENVIRONMENTAL REVIEW REQUIREMENTS FOR

Action Requiring
Permit, Approval, or

Issue I Review

Right-of-way on Hualapai land IConstruction, operation, and
maintenance

Biological resources Entering Hualapai land for
preconstmction and
construction activities

Agency

BIA Truxton Cafion Realty
Office
Hualapai Tribal Council

Hualapai Tribe Natural
Resources Department

Permit, License, I Relevant Laws and
Compliance, or Review I Regulations

Lease agreement approval Constitution of the Hualapai
Tribal Council resolution Tribe (Amended March 13,

1991)

Permit IWildlife Conservation
Ordinance No. 24-70 (1990
Revision)

Land use Construction activities in Hualapai Tribe Natural Trespass fee Proper Utilization of Range
rangeland (grazing) areas Resources Department Resources

(Agricultural Program) Ordinance No, 28 (1990
Revision)
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CHAPTER 2- ALTERNATES INCL~ING THE PROPOSED ACTION

The purpose of this chapter is to present the alternatives that were considered. The discussion is divided
into two sections—alternatives considered but eliminated from further study and project alternatives
studied in detail.

ALTERNATIVES CONSIDERED BUT ELIMINATED FROM FURTHER STUDY

Several alternatives to the proposed action were analyzed in detail but eliminated from further study
because they do not meet the purposes and needs of the project. These alternatives included (1) energy
conservation and electric load management (2) new generation facilities; (3) existing transmission
systems; and (4) alternative transmission technologies (voltage levels, direct or alternating current,
underground, and new transmission technologies).

ENERGY CONSERVATION AND ELECTRIC LOAD MANAGEMENT

One alternative to building a new transmission line would be to promote energy conservation among
consumers in the project area. The Nationrd Energy Policy Act of 1992 made provisions for a wide range
of energy conservation measures, including a number of incentives for energy conservation, load
management, and the development of energy standards and electric equipment standards. The National
Energy Policy Act also provides incentives for renewable energy developments and the commercializa-
tion of energy technologies (such as biomass programs), as well as providing for many different programs
to promote efficiency, generation and use, coal and petroleum use, clean fuels, and others.

As an example, Western’s Energy Planning and Management Program (EPAMP) was initiated at about
the same time as the National Energy Policy Act. The god of EPAMP is to encourage power and energy
customers to consider cost-effective demand-side and supply-side options, renewable energy dtematives,
and efficiency.

Despite the National Energy Policy Act and programs such as Western’s EPAMP, this alternative meets
only a small part of the purposes and needs for NTP. Specifically, this alternative would manage to
forestall the increase in regional energy demands for only a short period of time, while having no effect
on the transmission system constraints west of the Four Comers area or on the economic condition of the
people of the Navajo Nation. Furthermore, it is anticipated that the relief of energy demands brought
about by this alternative would be minimal at best because most of the market area, such as southern
California and southern Nevada, already has aggressive energy conservation and load management
programs in effect.

Because this dtemative failed to meet the purposes and needs for NTP and because the projected benefits
are anticipated to be minimal, this dtemative was deemed to be unacceptable as an alternative to
constructing NTP.
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NEW GENEWTION FAC~IT~S

Building new generation facilities would help meet the increasing energy needs of the southwestern
United States and, depending on the location of the project, could conceivably benefit the Navajo Nation.
However, any new generation facilities built would not remove the transmission system constraints west
of the Four Comers area and, in fact, would aggravate the situation. Not only is new transmission needed
to remove existing constraints, but additiond new transmission would be needed to accommodate new
power generated. Also, construction of any new generation facility would not be able to lend itself to
seasonal or regional energy exchanges because there would still be a lack of adequate transmission
capability. For these reasons, this alternative was not considered further.

EXISTING TWSMISSION SYSTEMS

The alternative of using the existing transmission systems included evaluation of the following:
(1) scheduling power from the Four Comers area to major load areas via different electrical transmission
paths, (2) using a phase shifting transformer or transmission line compensation on the existing
transmission paths, and (3) upgrading Western’s 230kV line.

As previously explained, all of the electrical paths out of the Four Comers area are often used to the
maximum capacity. ~ls results in “trapped’ generation in the Four Comers area, meaning that there is
more generation capacity than can be safely transmitted out of the area. Scheduling power across
dtemate transmission paths and through multiple systems owned by different utilities results in increased
losses. These losses coupled with the costs of wheeling over multiple systems become cost prohibitive.

Another consideration evaluated was using a power-control device such as a phase shifter or series
compensation. This does not mitigate the basic problem of lack of capacity available on the existing
transmission system.

Over the past several years Western has implemented upgrades to maximize the capability of its
Shiprock-to-Glen Canyon 230kV transmission line to the extent practicable, thereby postponing
participation in a major project such as NTP. During this same time, however, Western has considered
several options for providing the additionrd power transfer capability needed across the 230kV line while
maintaining acceptable voltage levels at the Kayenta and Long House Valley substations. Options
evaluated included uprating the fine to a higher voltage level, reconductoring the line (which would take
the line out of service for six to nine months), wheeling power through agreements with other utilities,
and adding a series of shunt capacitors. Cost was considered prohibitive as a long-term solution for all
but the option for series capacitors. Series capacitors were instrdled at the Kayenta Substation in 1992,
improving the flowability of the Shiprock-to-Glen Canyon line from 240 MW to about 350 MW, while
keeping voltage levels at Kayenta and hng House Valley substations within acceptable limits. However,
this was a short-term improvement overrdl.

In summary, this dtemative has a very low benefit-to-cost ratio. The minimal benefits obtained would
come at a high cost. As such, no further consideration was given to this dtemative.
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ALTERNATIVE TRANSMISSION TECHNOLOGIES

Alternative Voltage Levels

It is possible that the stated purposes and needs for NTP could be met by designing for voltage levels
other than 500kV. However, adjusting the voltage level would result in either increased costs for
construction (at higher voltage levels) or compromising capacity (at lower voltage levels).

If NTP were to be constructed at a higher voltage, such as 765kV, the estimated cost of construction
would be up to 1.75 times the cost of constructing NTP at 500kV. A 765kV line would require taller
structures, larger conductors, increased insulation of equipment, wider right-of-way, and larger-sized
equipment. In addition, electrical system studies have shown that voltage levels higher than 500kV do
not result in higher capacities without significant facility additions to the existing systems. Constructing
~ at less than 500kV would result in less transmission capacity than the arnountprojected to be needed
and would accomplish fewer of the benefits sought by the project proponen~ (less potentird revenue).
The magnitude of these disadvantages led to the decision to choose construction of NW at the 500kV
level.

Direct or Alternatin~ Current Transmission

The benefit of a direct current (DC) system is greater control of power flows over long distances.
However, a DC system does not provide much flexibility for interconnections with dtemative current
(AC) systems. To interconnect with an AC system, the DC must be converted to AC. Converter
substations are very expensive and require more land than a typical AC substation. An AC system can
be interconnected with existing systems more economicrdly. For these reasons, the AC design for NTP
was chosen over a DC design.

Underground Transmission

Some high-voltage underground lines (115kV or above) have been constructed, but only for short
distances, and usually where circumstances dictated that overhead lines were not feasible (e.g., in the
vicinity of airports and urban centers).

High-voltage underground transmission lines have markedly different technological requirements than
lower-voltage underground distribution lines. For example, underground high-voltage transmission lines
rquire extensive cooling systems to dissipate the heat generated by the transmission of bulk electricity.
Cooling systems are complex and very expensive. The extremely high cost of large cooling systems and
other special design requirements are prohibitive for long distance electric transmission. Currently, the
only underground transmission systems in the United States that are 230kV or larger are 25 miles or less
in length. In addition, the basic cost of constructing a high-voltage transmission line underground would
be several times more than the cost of overhead transmission line construction. Underground systems
would require a pipeline and above-ground ancillary facilities such as oil-pressurizing and pumping
stations, and cooling stations to transport cooling oil along the transmission line. Oil pumping and
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cooling facilities would be required at the originating and terminating substations, and approximately
every 7 to 10 miles along the transmission route (more frequently in hilly or mountainous terrain).

mile underground transmission lines are relatively immune to weather conditions, they are vulnerable
to washouts, seismic events, cooling system failures, and incidental excavation. Outages for underground
lines could last days or weeks while the problem is being located and repaired. Typically, failures in
overhead lines can be located and repaired in a matter of hours. Long-term outages would be
unacceptable for a circuit carrying bulk power.

Negative environmental impacts from construction of an underground transmission line would be similar
to those for major pipeline construction. Typical construction would require a continuous trench between
endpoints resulting in ground disturbance along a partial right-of-way. By comparison, overhead
transmission line construction typically results in partial disturbances of the right-of-way only at
individual tower or substation sites and in areas providing access to the right-of-way. Further, a major
cooling system failure could result in coolant spills.

In summary, because of the technical complications, economic cost, environmental impacts, and
accessibility for maintenance, an underground system was not considered a viable alternative and was
eliminated from further consideration.

New Transmission Technologies

Other technologies considered as alternatives for economical bulk-power transmission of electric energy
to load centers were microwave, laser, and superconductors. Current research and development indicates
some of these technologies eventually may become viable alternatives to overhead transmission systems;
however, none of them are currently available for commercial use. Therefore, new transmission
technologies were eliminated from further consideration for this project.

ALTERNATIVES STUDIED IN DETAIL

Project alternatives studied in detail included no action and the proposed action, including alternative
transmission line routes.

NO-ACTION ALTERNATIVE

If no action is taken, the right-of-way for NTP would not be granted and the transmission line would not
be constructed. Advantages of the no-action alternative would include the saving of construction costs
of new facilities and the preclusion of associated impacts on the environment. However, the needs for
the project, as explained in Chapter 1, would not be met. Constraints on the transmission of electricity
in the area would not be relieve@ operational flexibility and reliability would not be improved; and
economical power transfers, sales, and purchases in the area would not increase. In addition, the Navajo
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Nation would have to seek other means to attempt to improve its economic conditions and develop energy
resources.

PROPOSED ACTION

DPA is proposing to construct, operate, and maintain a 500kV AC transmission line from Western’s
Shiprock Substation west of Farrnington in northwestern New Mexico across northern Arizona to either
the Marketplace Substation or Western’s Mead Substation, both of which are located in southern Nevada.
The needs stated in Chapter 1 would be met by this proposed action.

The following sections describe the proposed action including the transmission line, substation, and
communication facilities; right-of-way acquisition; construction activities (e.g., survey, access roads,
clearing, tower installation, conductor stringing, cleanup, and reclamation); and operation, maintenance,
and abandonment. The alternative routes studied for the DEIS including the environmentally preferred
are discussed later in this chapter. However, a final preferred route has not been selected by the lead and
cooperating agencies in cooperation with DPA as of the date of this DEIS. A decision on the final
preferred route will be documented in the Record of Decision following the final EIS (FEIS).

Transmission Line

The components of the transmission line are described below.

Tower Structures

The proposed tower structure for NTP is a guyed, V-shaped, single-pedestal, steel-lattice structure
fabricated from unpainted, galvanized steel @igure 2-1 and Table 2-l). This type was selected because
less steel is required for the structure and therefore it is less expensive. Alternative structure types would
be used where warranted for engineering or economic reasons or to mitigate environmental impacts.
Other potential structure types that could be used include (1) guyed delta structur~ (2) four-legged, self-
supporting structur~ or (3) H-frame, tubular-steel structure. Regardless of the structure type used, the
span between towers would range from 1,200 to 1,500 feet (4 or 5 towers per mile), with occasional
exceptions as required. The height of the structures could range from 90 to 160 feet, but would average
120 to 130 feet. In addition, more robust dead-end structures would be used regardless of the tangent
structure type used.

The area of the base of the structures would vary depending on structure type and terrain. However, all
of the area surrounding the foundations andor guy anchors would be usable for compatible and permitted
uses, which are described in the operation, maintenance, and abandonment section of this chapter.

The following paragraphs describe the structure types in more detail.
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TABLE 2-1
DESIGN CHAWCTEWSTICS OF THE 500kV T~NSMISSION L~E

Line Length ■ 386 to 508 miles (depending on route selected)

Type of Structure ■ guyed, “V-shape&’ steel lattice (proposed)
■ guyed steel-lattice, delta configuration (dtemative)
~ self-supporting steel lattice (alternative)
■ tubular-steel H-frame (dtemative)

Structure Height H average 120 feet (range 90 to 160 feet)

Span Length ■ 1,200 to 1,500 feet average span

Number of Structures Per Mile ■ 4t05

Right-of-way Width = 250 feet

Land Temporarily Disturbed (per mile):
(1) Tower base:

B ~yed steel lattice ■ 200x 200 feet (0.9 acre) (3.5 to 4.5 acres per mile)
■ tubular steel H-frame S 200x 200 feet (0.9 acre) (3.5 to 4.5 acres per mile)
■ self.suppofiing steel lattice ■ 200x 200 feet (0.9 acre) (3.5 to 4.5 acres per mile)

(2) Wire-pulling sites ■ 200x 200 feet (0.9 acre) per 3 miles
(3) Wire-splicing sites ■ 20x 50 feet (0.02 acre) per 3 miles
(4) Material staging sites ■ 400x 540 feet (5 acres) per 40 miles
(5) Batch plants ■ 2 acres per 30 miles

Land Required Permanently (per mile):
(1) Tower base

■ ~yed steel lattice B five Afoot-diameter foundations (.006 acre or 283 square feet)
■ self.suppofiing steel lattice u four 6-foot-diameter foundations (.01 acre or 509 square feet)
■ tubular-steel H-frame = two Afoot-diameter foundations (.0026 acre or 113 square feet)

(2) Access roads (average acres per mile of
transmission line) by ground disturbance levek
■ use existing roads (Access Level 1) m 0.3 acre
E upgrade existing roads (Access bvel 2) ■ 0.3 acre
n constmct new roads (Access kvel 3) ■ 1.5 acres

(Access Level 4) ■ 1.7 acres
(Access Level 5) B 2.3 acres
(Access Uvel 5) = 3.1 acres

Voltage H 500,000 volts (v) AC

Capacity = 1,200 to 1,800 MW

Circuit Configuration 9 single circuit, two- to three-conductor bunde per phase with three
phases, horizontal configuration

Conductor Size n 1272 to 1590 kcmil (1.345 to 1.504 inch diameter) ACSR (final
selmtion understudy)

Mm. Anticipated Electric Field at ~ge of ROW ~ 1.OkV/meter

Magnetic Field at ~ge of Right-of-Way E less than 50 rnilli-Gauss (mG)

~SC Standard for Ground Clearance of Conductor ■ 29 feet minimum at 176 degrees Fahrenheit

Tower Foundations ■ driUed piers, cast-in-place concrete, pre-cast pads, or inserts
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Guyed, “Y-Shaped ~tructure—The guyed, V-shaped steel-lattice structure with a horizontal cross arm

at the top would have a single footing and four down-guy cables. Each cable would be about one inch

in diameter. The foundation for the single footing would be 3 to 4 feet in diameter and 12 to 24 feet deep,

Each guy anchor would be four feet in diameter and about six feet deep. The concrete foundations and

guy anchors would be cast in place.

Guyed, “Delta”Structure—This guyed, steel-lattice structure would have a single footing and four down-

guy cables, and the body of the tower would be a single pedestrd whh a delta- or triangle-shaped top. The

foundation and guy anchors would be the same as that for the guyed, V-shaped structure.

Four-hgged, Se~-Suppotiing Structure-In certain instances, the four-legged, self-supporting, unpainted

galvanized steel lattice structure may be preferable. These structures could be used in areas of steep

terrain where slopes are greater than the angle of the guy, or in situations where guy cables would extend

beyond the edge of the right-of-way. In areas considered visu~ly sensitive where the proposed line
would parallel existing self-supporting structures, less visual contrast would be created if structures
similar to the existing ones were used. Self-supporting structures also could be used to reduce potential
construction and maintenance problems (e.g., where a narrower right-of-way would be needed due to
terrain constraints). The concrete foundation of each leg would be 3 to 6 feet in diameter and 12 to 24
feet deep.

H-Frame, Tubular-Steel Structure—H-frame, self-supporting, tubular-corten steel (dark, rust-like finish)
towers may be less intrusive in some areas and could be used instead of other tower types (particularly
guyed structures) where they may interfere with other land use activities such as agricultural practices
(e.g., machinery operations and gravi~ water flow irrigation systems). Also, in areas where an existing
H-frame transmission line may be paralleled, an H-frame structure maybe recommended as mitigation
to reduce the visual contrast in the landscape. The concrete foundation of each leg would be about four

feet in diameter and 12 to 24 feet deep.

Dead-End Structure—At certain locations along the transmission line, more robust tower structures
would be needed (1) to add Iongitudind strength to the line, (2) at turning points (angles), (3) for added
safety at crossings of utilities such as transmission lines, and (4) to interrupt long distances (15 to 25
miles) of suspension structures that would otherwise provide more exposure to a catastrophic line failure.
Inmost cases, the more robust structures would be self-supporting steel lattice. Alternatives to this would
be self-supporting, three-pole, tubular-steel structures; tangent structures for straight portions of the line;
or angle structures for turns in the line. Alternative dead-end structures are shown on Figure 2-2.

Conductor

The conductor, the wire cable strung between transmission line towers through which the electric current
flows, would be aluminum conductors steel reinforced (ACSR). The aluminum carries most of the
electrical current and the steel provides tensile strength to support the aluminum strands. The NTP
transmission line would have three phases, each consisting of a bundle of two or three conductors.
Spacing between each subconductor in a bundle would be about 1S inches, but the configuration of the
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bundles would bedetemined attheengineeting-design stage of theproject. Theconductor would be
treated to make it less shiny and noticeable. This “nonsecular” type of conductor would be used for the
entire length of the transmission line, thereby reducing the visual impact of the transmission line in the
landscape.

The height of the conductors above the ground would be a minimum of 29 feet, based on the National
Electric Safety Code (NESC) and Western’s standards. The minimum conductor vertical clearance
dictates the exact height of each tower structure, based on topography and requirements for safety. The
minimum conductor vertical clearances in some instances may be greater in response to logistical
requirements or more specific NESC requirements (e.g., minimum clearance above trees in forested
areas).

Insulators and Associated Hardware

Insulators, which are made of an extremely low conducting material such as porcelain, glass, or polymer,
are used to suspend the conductors from each tower. Insulators inhibit the flow of electrical current from
the conductor to the ground or another conductor. A permanent assembly of insulators, ranging from 14
to 20 feet long, would be used to position and supDort each of the three conductor bundles to the tower.
These assem~lies are either V or I shaped. ~~e assemblies of
electrical clearances between the conductors, tower, and ground.

insulators are designed to maintain

Overhead Ground Wires (Shield Wires)

To protect conductors from lightning strikes, two nonspecuhtr overhead ground wires three-eighths to
one-half-inch in diameter would be instiled on top of the tower structures. Energy from lightning strikes
would be transferred through the ground wires and structures into the ground. The ground wire could
contain fiber optic cable to serve, in part, as a communication system for the project in addition to
Western’s existing microwave communication system. The appearance of the proposed ground wire/fiber
optic cable would not be substantially different from a conventional ground wire without fiber optic
cable.

Substations

Three substations would be constructed for the proposed ~ transmission line+ne at each end of the
transmission line and one at an intermediate location. The amount of land required for the substations
would vary depending on the layout of associated electrical equipment (345kV or 500kV
interconnection), and potential setbacks from relocation of existing utilities (e.g., electric transmission
lines).

The proposed substation at the eastern end of the transmission line would be constructed at Western’s
existing Shiprock Substation near Shiprock, New Mexico. The additionrd quipment required most likely
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would be installed adjacent to the northwestern portion of the existing substation. Approximately 50
additional acres would be needed.

Two alternative locations are being considered for the substation at the western end of the transmission
line in southeastern Nevada+ither at Western’s existing Mead Substation or at the jointly owned
Marketplace Substation, both located near Boulder City, Nevada. Approximately six additional acres of
space would be needed at the Mead Substation if the line were to terminate at that location and a small
amount, if any, of additional acreage would be needed if the line were to terminate at the Marketplace
Substation.

Five alternative sites in north-central Arizona are being considered for the intermediate substation:

■ Honey Draw Substation site approximately 3 miles south of Page and 1.5 miles west of the
community of hchee

■ Red Mesa Substation site near Red Mesa along Western’s existing 345kV transmission line

■ Copper Mine Substation site approximately 9 miles southwest of the community of Copper Mine
along Western’s existing 345kV transmission line

z a site near or adjacent to the existing Moenkopi Substation

■ Red Lake Substation site approximately 15 miles north of Williams, Arizona

About 60 acres would be needed for the intermediate substation.

Preparation of sites for substation facilities would require the following:

cut-and-fill grading
placement and compaction of structural fill to serve as a foundation for equipment
grading to maintain drainage patterns
oil spill containment facilities
gravel-surfaced yard
gravel-covered parking areas approximately 100 by 100 feet
gravel-base roads approximately 20 feet wide
fencing and gate
revegetation with native plants, where practicable
subsurface grounding grids

The appearance of a substation for ~ would be similar to the illustration in Figure 2-3. The maximum
height of structures in the substation would be approximately 125 feet. The substation yards would be
open air and would include transformers, circuit breakers, disconnect switches, lightnin~surge arresters,
reactors, capacitors, bus (conductor) structures, and a microwave antenna (Table 2-2). Also, series
compensation equipment would be included within the NTP substations (see Figure 2-3).
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TABLE 2-2
DESIGN CHAWCTEWSTICS OF A SUBSTATION AND

SEWS COMPENSATION STATION

Substations Series Compensation

Site Size (approximate) = 50 to 60 acres ■ included in substation

Equipment n Eansmission line takeoff s~ctures ~ elec~ical towers

■ power circuit breakers ~ series capacitor banks

■ power transformers ■ switching equipment

= switches equipment ~ bus conductors

~ buswork or bus conductor
■ con~ol house

~ microwave antenna ‘
H current limiting reactor

Access Road
■ width ■ 20 feet ■ s~e as substation

n road surface ■ gravel

~ grading = heavy road base to support larger

equipment

Power Required for Operation ■ 50 filowatts ■ 50 K1owatts

Fire Protection Facilities m fire wall barriers for protection

from transformers

Building ■ 5,000 square feet ■ not required

Slopes~rainages n 0.5 to 1.0 percent ~ 0.5 to 1.0 percent

SubstatiotiSeries Compensation m use copper wire for personnel ■ use copper wire for personnel

Grounding safety and grounding safety and grounding

Land Temporarily Disturbed ■ site specific m site specific

Land Permanently Disturbed m site specific grading and drainage m site specific grading and

drainage

Voltage ■ multiple voltages, can change ■ 500kV single voltage

voltage from 500kV to 230kV

500kV Transmission Station Electrical Requirements and Ratings
■ Transfer Capacity—1,500 to 2,200 megavolt amperes
■ OperatingVoltageRange~75 to 550kV, root mean squared

■ Bus Capacity@525kV, 1,650Amps
■ BasicInsulationLevels- l,500kV for bus support insulation

l,800kV for bushingsand switchgaps
■ ph~e-to-phme clemances(metal-to-metal)20 to 28 feet
■ phme.to.~ound clemances(metal-to-metal)10to 12feet
E ph~e.to.~ound clemances(personalsafety)23 feet minimum
■ phme-to.~ound c]emances(stationroadways)40 feet minimum
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The control building would be a structure approximately 50 feet wide, 100 feet long, and approximately
10 feet high, and it would be constructed of conventional building material.

The substations would be designed and constructed to prevent and control accidental spills from oil-filled
equipment from affecting adjacent land uses and from reaching water bodies in the vicinity of the
substation. The ground level of the substation yard would be graded to direct the flow of water runoff.

The yard would be covered with a layer of gravel (four or more inches thick) that would help inhibit flow
of water or other liquids, and would serve as an absorbent in the event of an oil spill. Berms, or other
barriers, would be used around the perimeter of the yard (along the fence line) to control runoff. Where
needed, control areas such as retention ponds would be designed and constructed to contain runoff. Also,
containment structures would be constructed at the base of oil-filled equipment. These structures, usually
made of cemen~ would be designed to contain spills. If a large volume of oil were to leak from apiece
of electrical equipment, an dm or a failure would occur notifying the operations center of the problem,
and a trained maintenance crew would be dispatched to the substation immediately to begin repairs and
cleanup. Oil Spill Contingency (OSC) plans andor SPCC plans would be developed for the new
substation and updated for the expansion of existing substations. These plans explain cleanup and
emergency notification procedures specific to each substation. Also, the substation facilities would be
enclosed by chain-link fence with a locking gate and adequate night lighting for security.

Communication Facilities

For safe and efficient operation, the proposed transmission line would require reliable, secure
communication circuits for protective and control relaying. Communication systems for NTP would
employ microwave andor fiber optics.

As mentioned previously, fiber optic cable maybe imbedded in the overhead ground wire and tvould
function, in part, as a communication system for the project in addition to Western’s existing microwave
communication system. The new fiber optic system could be used for voice communication, protective
relaying telemetering, supervisory control and data acquisition, and potentially for other commercial
communications purposes. The fiber optic communication system would require regeneration stations
at 40- to 60-mile intervals to reamplify the signals across the system. The regeneration stations are
typically housed in buildings, the bases of which are approximately 10 by 10 feet and the height is about
8 feet. The buildings contain opticrd regenerator equipment, 48-volt batteries, and battery chargers.

With one exception, Western’s existing microwave communication system could be used for NTP
regardless of the finrd route selected for tie transmission line. E the Red Lake Substation dtemative were
to be selected and constructed, a new intermediate repeater would be needed be~een Western’s existing
microwave site at Elden Mountain and the Red Lake Substation. The facili~ would be placed at a
developed communication site on the peak of Bill Williams Mountain, administered by the Coconino
Nationrd Forest, south of the town of Williams. According to the Forest Service, there is not sufficient
space to construct any additiond communication facilities on the peti, however, Western could negotiate
an agreement with an existing user to share their facility. The existing microwave facilities could require
some modifications (e.g., new equipment); however, these modifications would not be expected to
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require much ground-disturbing activity. Often, only anew parabolic (bowl-shaped) dish (6 to 8 feet in
diameter) would have to be added to the tower. Antenna heights are approximately 60 feet or less.
Communications equipment at Red Lake Substation would be constructed within the substation yard.
A typical microwave facility is shown on Figure 2-4.

No new communication buildings would be needed since there are existing buildings at Bill Williams
Mountain and Elden Mountain, and since the substation control building would house the communication
equipment at Red Lake Substation. The buildings at these facilities are locked and secured, with entry
restricted to appropriate utility personnel. The microwave facilities are unmanned and operate
automatically in response to incoming signals.

Right-of-Way Acquisition

New or additional land rights would be needed to accommodate NTP including the transmission lines,
access roads, and substations. The transmission line right-of-way, the strip of land across which the
transmission line passes, would require a width of 250 feet (Figure 2-5). Where the proposed
transmission line would parallel an existing transmission line, the NTP right-of-way would be adjacent
to or overlap the existing right-of-way. The right-of-way width must be sufficient to accommodate
“conductor blowout” due to wind (which is the swinging of the conductor midway between tower
structures), guy wires and anchors, and maintenance clearances at the tower sites. Additional right-of-
way may be required in areas where the proposed transmission line would turn at a sharp angle and for
installation of ground rods. Also, areas used temporarily (e.g., roads, staging areas, batch plants) may
require temporary use permits.

In September 1992, the Resources Committee of the Navajo Nation Council granted a conditional right-
of-way to accommodate the 250-foot-wide right-of-way required by NTP and additionrd right-of-way
for a potentird future transmission fine (a toti of 400 feet). The location of the conditional right-of-way
is contingent on satisfactorily completing all permitting requirements. Currendy, no firm plans or
proposals for another transmission line have been identified. Until a clear need for another line arises,
the size, type, and system requirements (path) cannot be known; therefore, only the impacts of the current
proposed action (i.e., NTP) within a 250-foot right-of-way are addressed in this DEIS. (Refer to
discussion of potentird impacts associated with a second line in Chapter 4 cumulative effects section.)

Acquisition of Right-of-way Across American Indian Lands

Acquisition of rights-of-way across American Indian reservation lands is administered by numerous
authorities, acts of Congress, and treaties. All American hdian reservation lands are held in trust by the
Federal government. Any activities, dispositions, or uses, must be approved by the Secret~ of the
Department of the Interior through the BW with contemporaneous consent of the tribal government. It
is assumed that right-of-way on the Navajo Reservation and other American Indian reservation lands
would be acquired by DPA and the Navajo Nation.
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A right-of-way application would be made to the appropriate Real Property Management Branch, BIA
agency office. The BM Phoenix Area OffIce has jurisdiction over the Hopi (Hopi Agency) and Hualapai
(Truxton Cafion Agency) tribes. The Navajo Area Office has jurisdiction over the Navajo Nation. The
BM then informs the tribe of the application. Concurrently, a right-of-way application would be made
to the tribe, which processes the application. The application would be reviewed for accuracy,
description, completion of the EIS, drawings, and local land users’ consent.

Once the application is approved, it is reviewed for consideration by the tribal council, which acts on the
application. Tribal approval of the right-of-way would be evidenced by a resolution approved by the
respective tribe; whereas written consent of each landowner would be required on allotted lands. The
application would be signed by the President or Chairman of the Nation or Tribe and then forwarded to
the BW for final approval. Upon satisfactory compliance with all requirements, the BIA Agency would
prepare a grant of easement for right-of-way.

The applicant must fust obtain permission to survey the centerline. The appropriate BIA Agency would
furnish the applicant with names, addresses, and ownership interest in each trust allotment. The allottees
then grant permission to survey. Separate consents are required for the allottees to grant right-of-way.
The application includes a written agr=ment of compliance; maps of definite locations; appraisal report;
and deposit of right-of-way consideration, allottees’ written consent, archaeological clearance, and a copy
of the EIS.

Acquisition of Right-of-way Across Federal Lands

The project proponents would need to obtain approval from each land-managing agency and reserve a
grant for right-of-way (1) 250 feet wide for a specific number of miles across public lands; (2) for a
specific period of timq (3) for the number of acres needed to construct a substation, if applicable; (4) for
the amount of additional right-of-way acreage needed for access roads located outside of the 250-foot-
wide right-of-way; and (5) for the estimated amount of acreage for an estimated number of any additional
ancillary facilities that may cross or be constructed on public lands. In addition, tempora~ use permits
would be required for temporary use areas such as material staging areas and concrete batch plants.
Temporary use areas would have to be approved by the land-managing agency and the temporary use
permits issued prior to construction.

For BLM, Western filed a preliminary right-of-way application early in the project (spring of 1994) to
alert the BLM field offices regarding the proposed right-of-way, the type of use, and the Western point
of contact. Once the Record of Decision has been issued, the application would be completed with
project design details. A single right-of-way grant would be issued by the BLM Arizona State Office for
all BLM lands crossed by the project.

The project proponents would seek the issuance of an agreement from NPS, a 50-year land use permit
from the Forest Service, and a perpetual right-of-way reservation from BLM along with notices to
proceed from each.
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Acquisition of Right-of-way Across Sbte Lands

Usually, land rights across state lands, such as in New Mexico and Nevada, would be acquired like
private lands. However, the state of Arizona requires a public auction to dispose of real property
interests.

Acquisition of Right-of-way Across Private Lands

All land rights would be acquired in accordance with Federd laws and regulations. Once a route for a
transmission line has been selected, a list of all landowners with title to property lying within the
transmission line right-of-way would be obtained from the county records. Permission to enter the
property would be rquested from the landowners for project personnel to conduct surveys, red prope~
appraisals, environment studies, and geological studies. From survey data of the transmission line and
access road rights-of-way, detailed Iegd descriptions would be prepared and tract plats of the land rights
to be acquired would be drawn. Every right-of-way would be individually appraised by a qualified real
estate appraiser. The appraised value is tied dwectiy to the value of the land and the impact of the facility
on the land.

After the title evidence is obtained and the appraisal and Iegd descriptions are completed, realty
specialists would present formal offers to acquire the necessary land rights. Land rights would be
acquired in the form of an easement contract for transmission line rights-of-way and the land for
substations would be acquired in fee simple. The rerdty specialist would explain the project and contract
to the landowners. If agreeable to both the landowner and red~ specialist, the contract would be signed.
The executed contract would be recorded in the official records of the coun~ and the right-of-way would
be insured with tifle insurance. The landowner would be paid the amount of the contract’s consideration.
Also, all costs incidental to the contract’s execution, such as recording fees, closing costs, and title

insurance fees would be paid. After completion of construction, realty specialists would work with the
landowners to settle any construction damages to the landowner’s property.

If in negotiations between the project proponents and the landowner an agreement cannot be reached, or
if clem title cannot be acquired, only then may Western be asked to use its authority to acquire land rights
by “eminent domain” proceedings. Condemnation actions are handled by the local United States District
Attorney, and condemnation cases are tried by the Federrd District Court. Immediately upon filing a
Declaration of Taking in the court, tide to the land rights on the right-of-way would be vested in the name
of the United States. Western would deposit in the court registry the just compensation amount
determined by the appraisal. The court would determine the issue ofjust compensation at a subsequent
date. During the trial, the landowner and the United States have the opportunity to present to the court
evidence regarding just compensation.

Construction. Operation, and Maintenance Plan

Upon selection of a transmission line route, a plan for the development and implementation of the project
would be prepared. Most of the Federal land-managing agencies require such a plan (e.g., a plan of
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development for BLM and a COMP for the Forest Service). At a meeting with the agencies early in the
project, it was agreed that one document, a COMP, would be developed for the entire project to satisfy
the requirements of the regulatory and land-managing agencies involved.

A COMP is a comprehensive document that completes a right-of-way application. A COMP addresses
and incorporates requirements, policies, and principles of the applicable regulatory and land-managing
agencies regarding the construction, operation, maintenance, and abandonment of the transmission line,
The document provides detailed descriptions of work required at each tower site, ancillary facility
location, and for each access road following selection of the final route and the final design. Agency
stipulations and resource protection plans provide detailed guidelines for resource protection and site
rehabilitation during and after construction (e.g., mitigation). Also, a COMP provides information about
responsible project and agency authorities, emergency response plans, health and safety requirements,
etc.

Construction

Preconstruction conferences with each of the affected agencies would be conducted to introduce the
contractorsand theirfield representatives,discuss mitigation measures and schedules, and introduceeach
agency’s point of contact prior to commencement of construction. As construction proceeds, the
construction engineer or inspector would continue to monitor activities and right-of-way authorizations
to ensure compliance or to initiate modifications, where necessary. In environmentally sensitive areas,
an environmental specialist with appropriatequalifications (e.g., biologist, archaeologist) would monitor
construction activities to ensure compliance with specific resource mitigation. Following completion of
the construction, the line would be mapped as built and separatepackages would be submitted to each
of the various agencies to close the acquisition process. Post-construction meetings with each of the
agencies may be necessary to review the acquisition process and to determineif modifications areneeded.

Construction of a transmission line is discussed in the following section according to the sequence of
activities as listed below (Figure 2-6):

surveying the transmission line centerline
identify in~upgrading or constructing temporary and long-term access roads
clearing activities for right-of-way, tower sites, construction yards, batch plants
excavating and installing foundations
assembling and erecting towers with temporary and permanent pad sites
clearing of pulling, tensioning, and splicing sites
stringing conductors and ground wires
installing counterpoise (tower grounds) where needed
cleaning up and reclaiming affected land areas

NavajoTransmissionProject Chapter2- AlternativesIncluding
September1996 2-20 the ProposedAction



Foundation and Structure Construction Activities

h
Structure Assembly

Access } .
Road

<.>, and Erection

\

Conductor and
Ground-wire Stringing Activities

her

Typical Construction Activities
Navajo Transmission Project

Figure 2-6
2-21



“,-.
. . . . .

The proponents, DPA and Western, commit to undetie certain measures to protect the environment as
standard practice for the entire project. These measures are referred to in this document as “generic
mitigation:’ and are summarized in Table 2-3.

Sumeying the Centerline—The survey would involve veri@ing the centerline of the route, tower center
hubs, down-guy anchor hubs, right-of-way boundaries, access roads (where needed), and spur roads to
tower sites. Some of these activities could begin as much as two years before the start of construction.
Project proponents may decide to begin cultural and biological resources intensive surveys once certain
points along the centerline are established.

Access Roads—Roads enable access to the right-of-way and tower sites for both construction and long-
term maintenance of the transmission line. Access roads must be sufficient to bear the weight and endure
heavy construction vehicle use. All roads would be upgraded or constructed in accordance with standard
construction practices, or according to the land-managing agency’s requirements. However, existing
paved and unpaved highways and roads would be used, where possible, for the transportation of materials
and equipment from the storage yards to the areas where they would be needed along the transmission
line right-of-way.

Private landowners or land users would be consulted before road construction begins. Specific plans for
construction, rehabilitation, an~or maintenance of roads would be documented in the COMP during the
engineering-design phase of the project. These plans would incorporate the relevant criteria of the
affected agencies and landowners or land users.

Where the proposed transmission line would parrdlel existing transmission lines or other linear utilities,
the access roads along the existing utilities would be used where possible to minimize the amount of new
road construction. However, these roads could require upgrading before they could be used for
construction. All roads existing prior to construction of NTP would be left in a condition equal to or
better than their condition prior to construction. Where existing roads could be used, only spur roads to
the tower sites may be needed. Also, many areas may not require road access, but rather could be
accessed by simply driving overland.

In some areas, only temporary roads would be needed. Typicrdly, these temporary roads would be graded
to a travel-surface width of about 12 feet. Turnout areas and curves would require a wider surface.
Normally a ditch drainage system would not be constructed for temporary roads.

Helicopters may be used for construction (tower placement) in areas where there are environmental
constraints, access is difficult due to terrain, or it is economically practical @igure 2-7).

Permanent access roads would be constructed where n=ded for construction and long-term maintenance,
or where the landowners or land-managing agencies require. Permanent roads rdso would be graded to
a travel-surface width of about 12 feet except where turnout areas and curves or specifications of the
land-managing agency require a wider surface. The roads would usually follow the natural grade; the
maximum slope would be 15 percent. Typically, ditches on either side of the road would serve as
drainage.
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TABLE 2-3
GENENC ~TIGATION

1. All construction vehicle movement outside the right-of-way normally will be restricted to predesignated access,
contractor-acquired access, or public roads.

2. The ared limits of construction activities normally wi~lbe predetermined, with activity restricted to and confined
within those limits. No paint or permanent discoloring agents will be applied to rocks or vegetation to indicate limits
of surveyor construction activity.

3. In construction areas where recontouring is not required, vegetation will be left in place wherever possible and
original contour will be maintained to avoid excessive root damage and allow for resprouting.

4. In construction areas (e.g., marshaling yards, tower sites, spur roads from existing access roads) where ground
disturbance is substantird or where recontounng is required, surface restoration will occur as required by the
landowner or land-management agency. me method of restoration norsndly will consist of returning disturbed
areas back to their naturrd contour, reseeding (if required), installing cross drains for erosion control, placing water
bars in the road, and filling ditches. To avoid fragmentation of pronghom habitat, fencing will not be used as a
means of closing roads or otherwise limiting access. These instances will be reviewed on a case-by-case basis.

5. Watering facilities and other range improvements will be repaired or replaced if they are damaged or destroyed by
construction activities to their condition prior to disturbance as agreed to by the parties involved.

6. Towers andor ground wire will be marked with highly visible devices where required by governmental agencies
(e.g., Ftieral Aviation Administration).

7. On agricultud land, right-of-way will be digncd, to the extent practicable, to rduce the impact on farm operations
and agricultural production.

8. Prior to construction, all supervisory construction personnel will be instructed on the protection of cultural,
pdeontologicd, and ecological resources. To assist in this effort, the construction contract will addres= (a) Federd,
state, and tribal laws regarding antiquities, fossils, plants and wildlife, including collection and removal; and @) the
importance of these resources and the purpose and necessity of protecting them.

9. Cultural resources will continue to be considered during post-EIS phases of project implementation in accordance
with the programmatic agrtiment that is being developed in conjunction with preparation of the EIS. This will
involve intensive surveys to inventory and evaluate cultural resources within the selected corridor and any
appurtenant impact zones beyond the corridor, such as access roads and construction equipment yards. In
consultation with appropriate land-managing agencies and State Historic Presewation Officers, specific mitigation
measures will be developed and implemented to mitigate any identified adverse impacts. These may include project
modifications to avoid adverse impacts, monitoring of construction activities, and data recovery studies. American
Indian groups will be involved in these consultations to determine whether there are effective or practicrd ways of
addressing impacts on traditionrd cultur~ places.

10. The project sponsors will respond to individud complaints of radio or television interference generated by the
transmission line by investigating the complaints and implementing appropriate mitigation measures (e.g., adjusting
or using filtering devices on antennae). The transmission fine will be patrolled on a regular basis so that damaged
insulators or other transmission line materials, which could cause interference, are repaired or replaced.

11. The project sponsors will apply mitigation needed to eliminate problems of induced currents and voltages onto
conductive objects sharing a right-of-way to the mutual satisfaction of the parties involved.

12. The project sponsors will continue to monitor studies performed to determine the effects of audible noise and
electrostatic and electric and magnetic fields in order to ascertain whether these effects are simificant.
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TABLE 2-3
GENENC MITIGATION

13. Roads will be built at right angles to the streams and washes to the extent practicable. Culverts will be installed
where needed. All construction and maintenance activities will be conducted in a manner that will minimize
disturbance to vegetation, drainage channels, and intermittent or perennial streambanks. In addition, road
constmction will include dust-control measures during construction in sensitive areas. All existing roads will be left
in a condition equal to or better than their condition prior to the construction of the transmission line.

14. All requirements of those entities having jurisdiction over air quality matters will be adhered to and any permits
needed for construction activities will be obtained. Open burning of construction trash will not be allowed unless
permitted by appropriate authorities.

15. Fences and gates will be repaired or replaced to their originat condition prior to project disturbance as required by the
landowner or the land-management agency if they are damaged or destroyed by construction activities, Temporary
gates will be instrdled only with the permission of the landowner or the land-managing agency,

16. Transmission tine materials will be designed and tested to minimize corona. A bundle configuration (three
conductors per phase) and larger diameter conductors will be used to limit the audible noise, radio interference, and
television interference due to corona. Tension will be maintained on all insulator assemblies to assure positive
contact between insulators, thereby avoiding sparking. Caution will be exercised during construction to avoid
scratching or nicking the conductor surface, which may provide points for corona to occur.

17. Nonsecular conductors and ground wires will be usd to reduce visual impacts.

18. No nonbiodegradable debris will be deposited in the right-of-way. Slash and other biodegradable debris will be left
in place or disposed of in accordance with requirements of the land-managing agency.

19. The primary focus of paleontologicd mitigation efforts should be areas of greatest disturbance and areas likely to
have significant fossils. Preconstmction surveys of such areas maybe conducted as agreed upon by the land-
managing agency and lead Federat agency.

20. Mitigation measures developed during the consultation period under Section 7 of the Endangered Species Act (1974)
will be adhered to as specified in the Biologicrd Opinion of the U.S. Department of the Interior Fish and JVildlife
Service. Also, mitigation developed in conjunction with state and tribat authorities will be adhered to,

21. Hazardous materials will not be drained onto the ground or into streams or drainage areas. Totally enclosed
containment will be provided for all trash. All construction waste including trash and litter, garbage, other solid
waste, petroleum products, and other potentially hazardous materials will be removed to a disposal facility authorized
to accept such materials.

22. At residences, the right-of-way will be aligned, to the extent practicable, to reduce impact on the residences and
inhabitants.

23. Special status species or other species of particular concern will continue to be considered during post-EIS phasesof
project implementation in accordance with management policies set forth by the appropriate land-managing agency.
This may entail conducting surveys for plant and wildlife species of concern along the proposed transmission line
route and associated facilities ~.e., access and spur roads, staging areas) as agreed upon by the land-managing agency
and lead Federd agency. In cases where such species are identified, appropriate action will be taken to avoid adverse
impacts on the species and its habitat and may include attering the placement of roads or towers as practicable and
monitoring construction activities.
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In certain areas, it could be necessary to block roads afier construction to restrict fiture access for general
and undesired use. Such areas would be identified in coordination with the landowner or land-managing
agency. However, blocked access routes would have to be reopened when necessary where right of
access is being impeded.

For the ~ EIS studies, the amount of ground disturbance from upgrading or constructing access was
estimated. Six levels of ground disturbance were defined as summarized in Table 2-4. An aerial
reconnaissance of all of the alternative routes was conducted to identify potential needs for access.
Existing roads suitable for access and the general condition of each were mapped. This information was
combined with slope data to provide an estimate of the potential ground disturbance that could result from
upgrading existing roads or constructing new roads. These results were used as part of the impact
assessment.

TABLE 2-4
GROUND DISTURBANCE/ACCESS LEVELS

kvel 1 Zmproved Roads Roadsgenerallyin goodcondition,but may need to be improved
selectively. An averageof 200 to 300 feetof spur road wouldbe requiredto access
each towersite. Spur roadswoulddisturbabout0.3 acreper mile of transmissionline,

kvel 2 Roads that Require Improvement Two-trackand otherunimprovedroads that would
requiresubstantialimprovementprior to construction. An averageof 200 to 300 feet
of spur roads wouldbe requiredfor each tower site. Spur roads would disturb about
0.3 acre per mile of transmission line.

bvel 3 Construct Road in Flat Terrain (0 to 5percent) Approximately1.0to 1.1milesof
newroad wouldbe requiredfor eachmile of transmissionline. Road construction
woulddisturbapproximately1.5acresper mile of transmissionline.

tivel 4 Construct Road in Sloping Terrain (5 to IOpercent) Approximately1.1to 1.3miles
of newroad wouldbe requiredfor eachmile of transmissionline. Road construction
woulddisturb approximately1.7acresper mile of transmissionline.

bvel 5 Construct Road in Steep Temain (10 to 35percent) Approximately1.3to 1.8milesof
newroad wouldbe requiredfor eachmile of transmissionline. Roadconstruction
woulddisturbapproximately2.3 acresper mile of transmissionline.

hvel 6 Construct Road in Ve~ Steep Terrain (over 35percent) Approximately1.8to 2.5
miles of newroad wouldbe requiredfor eachmile of transmissionline. Road
constructionwoulddisturbapproximately3.1 acresper mile of transmissionline.

Clearing<learing of natural vegetation would be rquired for construction purposes (access and tower
sites), land surveying activities, clearances for electri~al safety, long-term maintenance, and reliability
of the transmission line.

Within or adjacent to the right-of-way, mature vegetation would be removed under or near the conductors
to provide adequate electrical clearance as required by NESC and DOE order WAPA 6460.1. Trees that
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could fall onto the transmission line, affect the transmission line during wind-induced conductor swing,
or otherwise present an immediate hazard to the transmission line or have the potential to encroach within
the safe distance to the conductor as a result of bending, growing, swinging, or falling toward the
conductor would be removed. The normal procedure is to top or remove only large trees. If a conflict
were to arise regarding clearance procedures, the conflict would be reviewed and agr=d on by the project
proponents and land managers or owners.

At each tower site, leveled areas, or pads (approximately 30 by 40 feet), would be needed to facilitate the
safe operation of construction equipment, such as cranes. At each tower site, a work area of
approximately 200 by 200 feet would be required for the location of tower footings, assembly of the
tower, and necessary crane maneuvers. The work area would be cleared of vegetation only to the extent
needed. After construction, dl pads not needed for normal maintenance of the transmission line would
be graded to blend as near as possible with the natural contours, and revegetated with indigenous plant
species. Areas would be reseeded prior to the season(s) when precipitation is norrndly received. For
example, BLM Farrnington District would require reseeding prior to the rainy season, which is July
through September.

Temporary material staging sites would be located near each end of the transmission line and
approximately every 40 miles rdong the route. These would be located in previously disturbed areas or
in areas of minimal vegetative cover where possible and would require about five acres of land. The
location of all sites would be determined through discussions with landowners or the land-managing
agency.

Concrete used to construct foundations would be dispensed from a portable concrete batch plant.
Approximately two acres of land would be required for each site. A rubber-tired flatbed truck and tractor
would be used to relocate each plant along the right-of-way at 30-mile intervals. Where economically
feasible, commercial ready-mix concrete could be used.

The construction yards and batch plants rdso would serve as field offices, reporting locations for workers,
parking space for vehicles and equipment, sites for material storage, and stations for equipment
maintenance. Facilities would be fenced and gates locked. Security guards would be assigned where
needed.

Installing Foundations— Vertical excavations for foundations would be made with power drilling
equipment. Where soils permit, a vehicle-mounted power auger or backhoe would be used. In rocky
areas, the foundation holes would be excavated by drilling, blasting, or installing specird rock anchors.
All safeguards associated with using explosives (e.g., blasting mats) would be employed. Blasting
activities would be coordinated with the appropriate land-managing agency, particularly for purposes of
safety and protection of sensitive areas (e.g., springs, cultural resources). In extremely sandy areas, water
or a gelling agent could be used to stabilize the soil before excavation.

Concrete footings would be cast in place following excavation. Steel grillage foundations would be
specified in mountainous areas. Cast-in-place footings would be installed by placing reinforcing steel
and a tower stub into the foundation hole, positioning the stub, and encasing it in concrete. Spoil material
(excavated soil) would be used for fill where suitable and the remainder would be spread at the tower site.
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The foundation excavation and installation would require access to the site by a power auger or drill,
crane, material trucks, and ready-mix concrete trucks.

Assembling and Erecting Towers—Bundles of steel members and associated hardware would be shipped
to each tower site by truck. Steel members would be assembled into subsections of convenient size and
weight. The assembled subsections would be hoisted into place by a large crane and then fastened
together to form a complete tower.

Stringing Conductors and Ground Wires—Insulators, hardware, and stringing sheaves would be
delivered to each tower site. The towers would be rigged with insulator strings and stringing sheaves at
each ground wire and conductor position.

For protection of the public during wire installation, guard structures would be erected over highways,
railroads, power lines, structures, and other barriers. Guard structures would consist of H-frame wood
poles placed on either side of barriers. These structures would prevent ground wires, conductors, or
equipment from falling across obstacles. ~uipment for erecting guard structures would include augers,
line trucks, pole trailers, and cranes. Guard structures might not be required for small roads. In such
cases other safety measures such as barriers, flagmen, or other traffic control would be used. Following
stringing and tensioning of all conductors, the guard structures would be removed.

Pilot lines would be pulled (strung) from tower to tower by a helicopter and threaded through the
stringing sheaves at each tower. Following pilot lines, a larger diameter, stronger line would be attached
to conductors to pull them onto towers. This process would be repeated until the ground wire or
conductor is pulled through all sheaves.

Ground wire and conductors would be strung using powered pulling equipment at one end and powered
braking or tensioning equipment at the other end of a conductor segment as shown in Figure 2-6. Sites
for tensioning equipment and pulling equipment would be approximately three miles apart. The
tensioning site would bean area approximately 200 by 200 feet. Tensioners, line trucks, wire trailers,
and tractors needed for stringing and anchoring the ground wire or conductor would be located at this
site. The tensioner, in concert with the puller, would maintain tension on the ground wire or conductor
while they were fastened to the towers. The pulling site would require approximately half the area of the
tension site. A puller, line trucks, and tractors needed for pulling and temporarily anchoring the
counterpoise, ground wire, and conductors would be located at this site.

Installing Ground Rods—Part of standard construction practices prior to conductor installation would
involve measuring the resistance of the ground to electrical current near the tower structures. If the
resistance were greater than 10 ohms, counterpoise (grounds) would be installed to lower the resistance
to less than 10 ohms. Counterpoise would consist of a bare copper clad or galvanized steel cable buried
a minimum of 12 inches deep, extending horizontally away from one or more tower legs for
approximately 200 feet. If the counterpoise were to extend outside of the 250-foot right-of-way (which
is anticipated to be infrequent), additional right-of-way to accommodate the counterpoise would be
acquired.
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Cleanup-Construction sites, material storage yards, and access roads would be kept in an orderly
condition throughout the construction period. Refuse and trash would be removed from the sites and
disposed of in an approved manner (e.g., in an approved landfill). In remote areas, trash and refuse could
be removed to a construction staging area and contained temporarily until such time as it could be hauled
to an approved site. No open burning of construction trash would occur without the appropriate
landowners or land-managing agency approval.

Reclatnation of Affected Areas— The right-of-way would be restored as near to its original condition as
practicable. All practical means would be made to restore the land to its original contour and to restore
natural drainage patterns along the right-of-way. Because revegetation would be difficult in many areas
of the project where precipitation is normally minimal, every effort would be made to minimize
disturbance during construction. All practical means would be made to increase the chances of vegetation
re-establishment in disturbed areas (e.g., use of native plants, or seed mix spectiled by land-managing
agency).

Construction Work Force and Schedule

It is anticipated that total construction time for the transmission line would be two and one-half years.
Substation additions or new substations would be constructed concurrently. To facilitate management
of construction, the transmission line could be constructed in segments. For example, construction of the
line could be divided in four equal segments and awarded as four separate contracts; each could be
awarded for a performance time of one year successively every six months. The totrd work force required
to complete construction would be approximately 225 people. Equipment size would range from light
to heavy duty. Table 2-5 lists the personnel and equipment needed for construction of the transmission
line, substation, and communication facility. Figure 2-8 illustrates work force requirements during
construction.
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FIGURE 2-8
CONSTRUCTION WOM FORCE SCHEDULING
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TABLE 2-5
CONSTRUC~ON WOM FORCE AND EQUW~NT

Transmission Line

AccessRoadConstruction
~ workforce 12people fincludingmaintenance)

■ equipment 2 bulldozers(D-6or D-8)
2 motor graders
2 pickup trucks
2 watertrucks (forconstructionand maintenance)

FootingInstallation
■ Workforce 32 people

■ equipment 2 hole diggers 2 pickuptrucks
1bulldozer0-6) 2 carryails
1 truck (2 ton) 1 batchplant
6 concretetrucks 2 dumptrucks
6 hydrocrane (15 ton) 2 wagondrills

StructureSteelHaul
■ work force 12people

■ equipment 6 steel haul trucks 2 pickuptrucks
1 yard crane (heavyduty)

StructureAssembly
■ workforce 32 people

■ equipment 4 carry rolls 4 cranes(rubbertired)
4 pickuptrucks 4 trucks(2 ton)

suNey
wworkforce 6 people

■ equipment 1helicopter 2 pickups

StructureErection
■ workforce 12people

9 equipment 2 cranes(60 ton) 2 pickuptrucks
2 trucks (2 ton)
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TABLE 2-5
CONSTRUCTION WORK FORCE AND EQUW~NT

Transmission Line

Conductoring
■ Workforce 48 people

■ equipment 1helicopterand fly ropes
3 drumpullers (1 light, 1medium,1heavy)
2 splicingtrucks
2 double-wheeledtensioners(1 light, 1heavy)
6 wirereel trailers
2 diesel tractors
1crane (2 to 4 ton)
1saggingequipment
4 trucks (5 ton)
6 pickuptrucks

Clean-up
■ Workforce 15people

■ equipment 2 pickup trucks 2 trucks (2 ton)

RoadRehabilitation
~ workforce 6 people

I equipment 1bulldozer(D-8) 1pickuptruck
2 motor graders

TotalPersonnelRequired= 175

Substation and Communication Facti@

WorkForce 50 people

Equipment 1yard crane
1bulldozer
1road grader
2 pick-uptrucks
1 watertruck
1concretetruck
1dump truck

It is estimated that up to about 50 percent of this work force could be hired locally (including American
Indians). This percentage is dependent on skills and manpower requirements. It is anticipated that hiring
of construction workers would comply with the Tribal Employment Rights Ordinance and other tribal
preference employment acts, as appropriate. Non local people would be expected to utilize temporary
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housing in nearby communities and commute to and from the job site on a daily basis. Some may own
mobile homes and park them where connection facilities are available (special use permits may be
required on American Indian reservations). Others would occupy rental houses and apartments.

Construction activities would be anticipated to commence in late 1998. Typical timeframes to construct
the proposed transmission line would be anticipated to be as follows:

■ tower pad construction 5 towers per day (1 mile per day)
■ tower erection 2 towers per day (by crane)
■ conductor stringing 1 mile per day (triple conductor)
■ restoration 5 miles per day

Typically, transmission line construction is staged such that rdl elements are completed at approximately
the same time. Surveying and staking of structure sites can be expected to be an ongoing process for the
life of each individud 52-week contract. Placement of concrete tower foundations would commence
immediately and continue for 50 weeks on any 100-mile portion of the line. After 16 weeks, steel hauling
and tower erection would commence and continue for 36 weeks. Cleanup, building fences and gates, and
installing culverts and cattle guards are continuing operations over the length of the transmission line.
Construction of a new substation or major addition can be accomplished in 50 to 80 weeks and is
accomplished concurrently with transmission line construction. The target year for commercial operation
of the project would be 2001.

There is the potential that the transmission line could be constructed in phases; for example, the eastern
portion of the project area would be built, then the western portion could be built a number of months or
even years later. Reasons for phasing construction of the overall project could include the following:
response to changing market for transmission capacity, conditions and status of financing, socioeconomic
objectives, andor jurisdictional constraints (e.g., Bennett Freeze).

Health and Safety

Fire Protection—All applicable fire laws and regulations would be observed during construction. All
Federal and contractor employ=s would be advised of their responsibilities under the applicable fire laws
and regulations, including training and taking practical measures to prevent, suppress, and report fires.

Hazardous Materials—Petroleum products such as gasoline, diesel fuel, helicopter fuel, crankcase oil,
lubricants, and cleaning solvents would be present on site during construction. These products would
be used to fuel, lubricate, and clean vehicles and equipment. These products would be contained within
fuel trucks or in approved containers. When not in use, such materials would be stored properly to
prevent drainage or accidents.

All construction, operation, and maintenance activities would comply with all applicable Federal, state,
tribal, and local regulations regarding the use of hazardous substances. Hazardous materials would not
be drained onto the ground or into streams or drainage areas. Totally enclosed containment would be
provided for all trash. All construction waste including trash and litter, garbage, other solid waste,
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petroleum products, and other potentially hazardous materials would be removed and transported to a
disposal facility authorized to accept such materials.

The construction or maintenance supervisor would ensure that all applicable Federd, state, tribal, and
local laws are obeyed. These would include, but not be limited to, the Resource Conservation and
Recovery Act; Comprehensive, Environmental Response, Compensation, and Liability Act; Toxic
Substance Control Act Department of Transportation regulations; Clean Alr Act; Clean Water Act; and
Emergency Planning and Community Right-to-how. h addition, regulations of the Occupationrd Safety
and Health Administration would be followed. A health and safety plan addressing procedures to
respond to accidental release of hazardous materials would be developed as part of the COMP during the
engineering-design phase of the project. The project proponents would coordinate with the land-
managing agencies to incorporate specific agency requirements into the COMP.

Operation. Maintenance, and Abandonment

Permitted Uses—After construction, compatible uses in the right-of-way on public lands would be
considered and approved by the project proponents and the land-managing agency. Permission to use
the right-of-way on private lands would have to be obtained from the owner of the transmission line.
Generally, the individual landowner or land user retains the right to use the land in ways that do not
interfere with the rights granted for the transmission line and consider the safety of humans and animals.
Examples of uses generally permitted within the right-of-way include grazing, most crop production,
vehicle access, low-growing trees, open storage areas, corrals, and stock tanks. Examples of prohibited
uses include buildings or closed structures frequented by humans such as residences and any use
requiring changes in surface elevation that would affect electrical clearances of existing or planned
facilities.

Saje~ and Grounding—The design, operation, and maintenance of the project would meet or exceed all
applicable criteria and requirements of ~RC, WSCC, ~SC, and U.S. Department of Labor
Occupational Safety and Health Standards for safety and protection of landowners and their property.
The transmission line would be protected with power circuit breakers and line relay protection equipment.
If conductor failure occurred, power would be automatically removed from the line. Lightning protection
would be provided by overhead ground wires along the line.

All buildings, fences, and other structures with metal surfaces located within 200 feet of the centerline
of the right-of-way would be grounded. Typically, residentird buildings located 200 feet from the
centerline would not require grounding. Other buildings or structures beyond 200 fwt would be reviewed
in accordance with the ~SC to determine grounding requirements. Also, all metal irrigation systems
that parallel transmission lines for distances of 1,000 feet or more within 100 feet of the centerline would
be grounded. If grounding were rquired outside the right-of-way, a temporary use permit or landowner
consent would be obtained as necessary.

Maintenance—The 500kV transmission line would be inspected annually or as required by both ground
and air patrols. Maintenance would be performed as needed, and the comfort and safety of local residents
would be provided for by limiting noise, dust, and the danger caused by maintenance vehicle traffic.
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Where access is required for nonemergency maintenance and repairs, the same precautions against
ground disturbance that were taken during the original construction would be followed. The project
proponents would comply with requirements of the land-managing agencies regarding management of
noxious weeds within the right-of-way and transmission line access roads.

Emergency maintenance would involve prompt movement of repair crews to repair or replace any
damaged equipment. Although restoration of the line would have priority, an effort would be made to
protect crops, plants, wildlife, and other resources of significance. Restoration and reclamation
procedures following completion of repair work would be similar to those prescribed for construction.
Details would be provided in the COMP prior to construction of the transmission line.

Land within rights-of-way would not be chemically treated with herbicides or pesticides unless needed
and only upon prior approval of the land manager or owner. The project proponents would comply with
requirement of the land-managing agencies regarding management of noxious weeds along access roads,
within the right-of-way, and at temporary use areas (e.g., cleaning equipment to prevent spread of
noxious weeds). Chemical treatment within or adjacent to the right-of-way generally would be limited
only to areas with noxious weeds.

Inspection and maintenance of the building, communication tower, and other physical equipment would
occur periodically. Maintenance of the communication facilities would consist of testing, repairing, and
replacing electronic equipment located within the building at the communication site. Sites accessible
by road would be patrolled and monitored by maintenance personnel.

The 500kV substation yards are inspected weeNy, requiring one person one day to accomplish. Each gas
circuit breaker undergoes routine annual inspections and maintenance, requiring three people one day to
accomplish. The power transformers receive annurd maintenance taking two people about one-half day
to complete. Capacitors are maintained annually, requiring three people one day to complete.

Abandonment—At the end of the useful life of the proposed project (estimated to be at least 50 years),
if the transmission line and associated facilities were no longer needed, the facilities would be abandoned,
The project proponents would coordinate with the appropriate land-managing agencies to develop a plan
for the abandonment. For example, all equipment not needed would be dismantled and removed, and
tower structures would be removed and foundations broken off below ground surface. If the line and
associated right-of-way were abandoned at some future date, the right-of-way would be available for the
same uses that existed before construction of the project. Following abandonment and removal of the
transmission line from the right-of-way, any areas disturbed would be restored and rehabilitated as near
as possible to their original condition.

ESTIMATED COST

Cost estimates have been prepared and updated throughout the development of N~. The route preferred
by the proponents for construction has not been selected; however, cost estimates for alternative routes
addressed in this DEIS have been prepared, and the average cost (in constant 1995 dollars) for the
dtemative routes would be approximately $332 million ($248 million for the transmission line and $84
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million for the substations). The cost estimates were prepared using unit costs and assumptions typical
for estimating such facilities. The cost estimates were reviewed by independent consultants and updated
by Western.

ALTERNATIVE ROUTES

A number of alternative routes for the proposed transmission line were identified, studied, assessed, and
compared. The objective was to identify the environmentally prefemed route from Shiprock Substation
in northwestern New Mexico to either the Mead or the Marketplace substation in southeastern Nevada.
This section summarizes the process followed and the results leading to and included in the comparison
of alternative routes, presents the environmentrdly preferred route, and explains the decisions to be made
regarding the proposed action. The information here focuses on only the dtemative routes addressed and
compared in this DEIS (approximately 1,022 miles of routes), and does not address any of the dtematives
that were studied but eliminated from further consideration (see Appendix B).

Environmental analyses also were completed for the substation sites and communication site being
considered. The substation site selected would depend on the route selected for construction of the
transmission line. At the western terminus, both the Mead and the Marketplace substations remain as
options until utility participation in one or the other of the substations is determined. As mentioned
previously, the only microwave communication facilities needed would be to support the potential Red
Lake Substation. If the Red Lake Substation were selected, microwave equipment would be installed at
existing microwave communication facilities and within the Red Lake Substation yard. For these reasons,
only the alternative routes are addressed.

Process

Each step of the process, as shown in Figure 2-9, is briefly summarized below and explained in more
detail in Appendix A.
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FIGURE 2-9
ENVIRONMENTAL PROCESS
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Regional Environmental Feasibility Study The environmental work began with a regional envi-
ronmental feasibility study to identify potential corridors feasible for constructing a transmission line.
The majority of the corridors identified parallel existing linear facilities such as transmission lines,
pipelines, or fiber optic cable. The results of the study were documented in the Navajo Transmission
Project Environmental Feasibili~ Study (June 1992).

Scoping The locations of the alternative routes were refined and then reviewed by the public and
relevant agencies through scoping (Chapter 5), which initiated the NEPA process. The process and
results are documented in the Navajo Transmission Project Scoping Report (January 1994). As a result
of scoping, several alternative routes were eliminated and others were added (Appendix B) to establish
the network of alternative routes and ancillary facilities (substations and a communication site) to be
studied.

Resource Inventory Each alternative route was inventoried to establish a baseline of existing
environmental resources. Through scoping and resource inventory, a number of environmental issues
were identified (Table 2-6). These environmental issues influenced the direction of the analyses and
criteria for assessing impacts.

Impact Assessment and Mitigation Planning The alternative routes were assessed to identify the
potential effects that the proposed project could have on the resources. Where warranted, measures to
mitigate the impacts were selectively recommended. Table 2-7 (at the end of this chapter) provides a list
of the selective mitigation measures, a general description of each measure’s effectiveness, and the
resources for which each measure was employed. The impacts remaining after mitigation was applied
are referred to as residual impacts. The Navajo Transmission Project Mitigation Plan (September 1996)
was prepared to document the environmental impacts and the mitigation measures committed to in the
DEIS.

Screening and Comparison Through a systematic analysis, all of the alternative routes studies were
screened and compared in order to narrow the number of dtemative routes (Appendix B) and determine
the most environmentally acceptable routes addressed in the DEIS.

Selection of Environmentally Preferred Route The remaining alternatives were ranked for preference.
The alternative routes in the east and west with the least overall impact on the environment were selected
as the environmentally preferred.
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TABLE 2-6
ENVIRONMENTAL ISSUES AND CONCERNS

Eastern Area

Resource Issue CommentiConcern

Water and Soils m impacts at river crossings (San Juan River, Colorado River, Little Colorado River)

Biological ■ riparian areas
~ habitat fragmentation
= threatened and endangered fish species at river crossings
■ special status species
■ big game habitat
■ effec~ on biodiversity and habitat in the Chuska Mountains

m Glen Canyon NRA - impacts on peregrine falcon, goshawk, threatened and endangered
species plants

■ The Hogback Area of Critical Environmental Concern (ACEC) (sensitive plant species)

Land Use m follow existing corridors
■ develop reasonable range of alternatives as Navajo-Hopi land dispute could affect

implementation of the project
= residences and agriculture
■ proximity to towns of Waterflow, Lukachukai, Many Farms, Page, and Lechee
■ timber management area in Buffalo Pass
~ Turquoise planning area - Hopi comprehensive plan
~ future development in Page
■ restrictions of right-of-way on future land uses
■ uranium mining reclamation areas

Parks, 9 Monument Valley Tribal park
Preservation, ■ recreational uses ~ound Page

and Recreation

Visual n Class A scenery in Buffalo Pass, Marsh Pass/northern Black Mesa
= views from Swte Register District at Mitten Rock
■ views from WS administered lands - Glen Canyon NRA, the Hagstaff areas, National

Monuments
~ visual concerns in the Page area
■ visual effects - presence of line

Cultural ■ me= of regional custom~ and ceremonial significance (Marsh Pass area, Chuska
Mountains, Chuska Valley, Black Mesa)

n Navajo (Comb Ridge) and Hopi traditional cultural places (eagle nesting, pilgrimage
trails)

■ The Hogback National Register District, Chaco Protection Site

Other m elec~c md magnetic field (EM~ effects on humans and animals

Navajo Transmission Project Chapter 2- Alternatives Including

September 1996 2-37 the Proposed Action



TABLE 2-6
E~RONMENTAL ISSUES AND CONCERNS

Western Area

Resource Issue CommentiConcern

Water and Soils E river crossings (Colorado River)
■ erosive soils in Truxton Plain area

Biological n sensitive habint for desert bighorn sheep, desert tortoise, nesting bald eagles in Lake

Mead NRA
■ raptor habitat in the Aubrey Cliffs

■ black-footed ferret reintroduction in Aubrey Valley
■ Wright Canyon ACEC
■ Cottonwood-Wright Creek ACEC
- Black Mountain ACEC (bighorn sheep)
E habitat fragmentation

E big game (pronghom antelope) habitat in Truxton Plain area
■ Eldorado Mountains (wild burros)
■ Eldorado Valley (desert tortoise)

Land Use ■ follow existing corridors
D Chemstar Lime Mine
■ conflicts in Hackberry area

Parks, ■ impac~ on Arizona Trail and Moqui Stage Station

Preservation, ■ Lake Mead NRA
and Recreation

V1sual H views from NPS administered lands (Lake Mead NRA, Grand Canyon, and Flagstaff
areas)

■ visual effec~ - presence of lines
■ US 180/M W, Diamond Creek Road, Bede Wagon Road
■ Grand Canyon Railroad
■ visual qu~ity in Truxton Plains

Cultural ■ mess of regional customary and ceremonial significance to Hualapai and Navajo tribes
(traditional cultural places)

■ Milkweed Canyon ceremonial site
■ Grand Canyon Railroad and Berde Wagon Road
■ Historic Route 66

Other ■ EMF effects on humans and animals
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Resulti

—

For ease of comparison and presenting the results, the project area was divided into two areas of
alternatives: eastern and western. The Moenkopi Substation represents the endpoint of the eastern
alternatives and beginning point of western alternatives in the network of alternative routes. The
alternative routes addressed in the DEIS are shown in Figures 2-10 and 2-11 (at the end of this chapter).
Table 2-8 lists the alternative routes and the links (segment of route between two nodes) that makeup
each route (the links are labeled with numbers from east to west). A description of each alternative route
accompanied by representative photographs is provided in Appendix C.

TABLE 2-8
ALTERNATE ROUTES COMPARED

Alternative Route Length (miles) Links

Eastern Area Alternativ&

Glen Canyon 1 (GCI) 260.6 100, 120,460,461,463,501, 502,504,561,580,

581,586,587,620,621, 627,1389, 1393, 1397,
1383,1384, 1386

Kaibito 1 (Kl) 244.7 100, 120,460,461,463,501, 502,504,561,580,
581,586, 1390, 1391, 1393, 1397, 1383, 1384, 1386

Central 1 (Cl) 186.7 180,240,300,360,640, 700,701,780

Central 2 (C2) 211.0 100, 120,460,462,780

Western Area Alternatives

Moenkopi to 1

Northern 1West ~lw I 217.0

Northern2 (N2) I 225.1

Southern 2 (S2) I 247.7

Moenkopi

Northern 3 @3) I 199.3

[marketplace

1400, 1401, 1660, 1740, 1741, 1790,2060,2200,
2180

1400, 1401, 1660, 1740,1741,1742,1800, 1980,
2020,2060,2200,2180

1420, 1421, 1480, 1520,1640, 1680, 1720, 1960,
2000,2002,2006,2020, 2060,2200,2180

1400, 1401, 1660, 1740, 1741, 1790,2040,2080

Northern 4 W4) 207.4 1400, 1401, 1660, 1740,1741, 1742,1800, 1980,
2020,2040,2080

Southern 4 (S4) 230.0 1420,1421,1480,1520, 1640,1680,1720,1960,
2000,2002,2006,2020, 2040,2080

Note A link is a se~ent of route between two nodes.
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The study results are shown in a number of tables and figures at the end of this chapter. The tables and
figures reflect the inventory data, impact data, and key issue areas that were integral elements in
comparing and ranking the rdternative routes. Table 2-9 summarizes the total number of miles for which
each was recommended and committed along each alternative route. The remainder of the tables and
figures are at the end of this chapter. Tables 2-10 and 2-11 summarize the inventory of resources present
along each alternative route. This information served as the baseline indication of the condition of the
environment as it currently exists. Tables 2-12 and 2-13 summarize the potential impacts on the
resources that could result from the proposed project. Figures 2-12 and 2-13 show key issue areas. These
areas are based on (1) areas of concern or interest expressed by agencies, the public, and/or project team
resource specialists; and (2) locations of high antior potentially significant adverse impacts. The issues
and impacts were addressed and mitigated through use of selective mitigation measures. Only a few issue
areas that could not be wholly resolved at this stage of the project are shown on Figures 2-12 and 2-13.
Issue areas were examined as the alternative routes were compared and ranked for preference.

The results of comparing and ranking the alternative routes are shown in Tables 2-14 and 2-15. (Refer
to Tables A-2 and A-3 for more detailed descriptions of the alternative routes for each resource.) The
tables show the rankings of each alternative for each resource, as well as overall preferences for each
alternative route. The overall preference is a combination of preferences for (1) traditional cultural places
and (2) all other environmental resources. The route comparisons based on potential impacts on
traditional cultural places were separately displayed because of the particular concern of the Navajo
Historic Preservation Department, Hopi Tribe, and Hualapai Tribe.

Consideration of impacts on tradition cultural places was based on three special studies that addressed
traditional Navajo, Hopi, and Hualapai cultural places. Inventory information is incomplete and often
confidential, but with involvement of members of each tribe, the best available information was compiled
and sensitivity and impact models were developed for valued traditional cultural places. More detailed
inventory, evaluation, and impact assessment would be required rdong any route approved for
construction, and potential mitigation measures would be investigated firther. The potential for
mitigating impacts on tradition cultural places is poorly understood at this time, and many impacts may
be largely unmitigable. Therefore, the impacts on tradition cultural places were given more
consideration than more readily mitigable potential impacts on other ~pes of environmental resources.

Through siting and mitigation, the majority of impacts on resources would be low with some moderate,
except for visual resources and traditional cultural places. This is illustrated in the shaded columns of
Tables 2-14 and 2-15. Residurd high impacts on areas of visual resources and traditional cultural places
were important in considering the overall ranking of the alternatives because these impacts reflect
locations where, even with mitigation applied, impacts remain high.

Environmentally Preferred Alternative Route

In the eastern area, the environmentally preferred route is Kaibito 1 (Kl), which would connect the
Shiprock Substation with either the Red Mesa, Copper Mine, or Moenkopi Substation site. K1 would
parallel the Shiprock-to-Glen Canyon 230kV line and the Glen Canyon-to-Pinnacle Peak 345kV line for
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TABLE 2-9
MILES OF MITIGATION ALONG THE ALTERNATIW ROUTES

Selective ~tigation Measur=
Alternatives (refer to Table 2-7)

(length in
miles) 1 2 3 4 5 6 7 8 9 10 11 12 13

Eastern Area Alternative=

GC1 (260.6) 31.1 41.7 34.7 — 209.5 11.5 8.2 3.8 253.6 8.8 15.4 15.5 —

K1 (244.7) 27.9 55.2 50.2 — 175.1 10.7 3.8 3.3 237.7 8.8 15.4 13.2 —

Cl (186.7) 113.5 9.5 25.4 — 177.8 11.0 170.1 2.0 186.7 14.6 2.0 14.4 6.8

C2 (211.0) 103.4 62.8 47.5 — 140.9 7.9 96.5 3.3 204.0 3.8 2.4 3.0 —

W-tern Area Alternatives

Moenkopi to Marketplace

NIW (217.0) 72.1 27.4 23.8 14.5 151.3 13.6 150.4 3.1 150.4 32.8 — 16.1 50.9

N2 (225.1) 54.7 44.7 57.8 30.5 126.5 12.1 125.2 2.5 166.7 38.6 5.5 22.6 26.5

S2 (247.7) 47.3 43.0 42.1 14.5 134.0 13.8 127.4 3.4 208.0 42.7 0.6 17.4 20.4

Moenkopi to Mead

N3 (199.3) 61.2 17.5 10.3 — 144.1 13.2 144.1 3.4 144.1 18.0 — 2.4 50.9

N4 (207.4) 43.8 34.8 U.3 16.0 119.3 11.7 118.9 2.8 160.4 23.8 5.5 8.9 26.5

S4 (230.0) 36.4 33.1 28.6 — 126.8 13.4 121.1 3.7 201-7 27.9 0.6 3.7 20.4

Note ~is tablesummarizesthe toti numbr of milesfor whicheachmmure ww recommendedmd committedalongeachdtemativeroute.

the majority of its length (about 73 percent). High adverse impacts on visual resources would be
concentrated in the Kayenta area resulting from introduction of a new transmission line corridor in an
area of high scenic quality and potential foreground views from residences. High adverse impacts on
Navajo and Hopi tradition cultural places would be minimized using K1 by avoiding the issue areas of
the Chuska Valley, Chuska Mountains, and southern portion of Black Mesa, but would result in the area
of northern Black Mesa and Marsh Pass. K1 was ranked the second preference for environmental
resources (without consideration of traditionrd cultural places), first for traditional cultural places, and
first overall.

In the western area, two environmentily acceptable routes were identified-Northern 1 West ~1~ and
Northern 3 ~3). The two alternatives share the same route for about 152 miles of the eastern majority
of the alternative and then diverge to either the Mead or the Marketplace substation. Both of these
alternatives would parallel existing transmission lines over their entire lengths. N1 W would parallel a
500kV line and connect the Moenkopi Substation site with the Marketplace Substation. Lake Mead ~
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prefers N1W (the southern crossing of the Colorado River) because the terrain is less rugged, there is less
sensitive habitat, and there is one existing 500kV transmission line crossing the river. N3 would connect
the Moenkopi Substation site with the Mead Substation and uses the northern crossing of the Colorado
River, which is traversed by two lines. N3 would parallel the Mead-to-Liberty 345kV line and the
recently constructed Mead-to-Phoenix 500kV line, the access road of which was upgraded during
construction. No high impacts would result along either of these alternatives, and both are preferred for
traditional cultural places.

Decisions to Be Made

The final route for the transmission line has not been selected. Following the review of the DEIS, the
comments on the DEIS and proposed action received from the public and agencies will be reviewed,
analyzed, and incorporated as appropriate into the FEIS. The FEIS will be distributed to the public with
a Record of Decision by the Administrator of Western.

The Record of Decision will:

a)

b)

c)

state what the decision is

identify all alternatives considered in reaching the decision. The Record of Decision will describe
preferences among alternatives based on relevant factors including the following:

environmental acceptability

regulatory permitting (e.g., Federal, state, tribal, and local)

public, tribal, and agency preferences (e.g., DPA’s initial position is to support the
environmentally prefemed alternative route pending final input from the public and Navajo
chapters, committees, Council, President, etc.)

engineering (e.g., system considerations such as power flow and interconnections, length of
route, construction difficulty, accessibility, extent of mitigation required, extent of design
modifications)

right-of-way acquisition considerations (e.g., difficulty in acquisition, difficulty in
scheduling)

agency statutory obligations

state whether all practical means to avoid or minimize harm from the alternative selected were
adopted, and if not, why they were not. Also, once the final route has been selected a COMP
would be developed, which will include mitigation and monitoring.

The Administrator will ensure that the decision is consistent with sound professional, business, and
technical practices and that the decision is executed as stipulated.
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CWPTER 3- AFFECTED EN~OmNT

INTRODUCTION

The purpose of this chapter is to describe the existing environment potentially affected by the alternative
routes in the eastern and western portions of the project area. Resources inventoried include air quality,
water, earth, biology, paleontology, land use, socio~onomics, visual, and cultural. Overviews of climate,
air quality, and socioeconomic are provided in a regional context, which is more appropriate than
description by alternative.

For the other resources there is a brief introduction, an overview of the project area, and a summary
description for each alternative route, substation, and the microwave communication facility. The
summary descriptions have been organized to provide an understanding of the key resource
characteristics along each alternative by state. Maps illustrating the inventory for each resource are
provided in the separately bound map volume. A reference map of the dtematives is provided in the
index at the end of this documen~ This map has been designed as a fold-out, which allows the reader to
follow the alternative route discussions in Chapters 3 and 4.

The methods employed to conduct the inventory of resources are summarized as part of the
environmental process in Appendix A. A list of the agencies contacted and consulted is provided in
Chapter 5 and a comprehensive list of bibliographic references is provided by resource in the section
entitled References. Locationrd descriptions for each dtemative route and photographs depicting typical
conditions and key areas are provided in Appendix C. Detailed resource data supporting this DEIS are
on file at Western.

KEY FOR ALTERNAT~ ROUTE DESC~IONS

Several of the rdtemative routes in the eastern and western portions of the project area are similaq many
share common links with one another. Rather than repeating information, the descriptions of the
alternative routes ptimarily focus on the link segments that are unique to each. Diagrams illustrating each
alternative route and highlighting these segments are shown on a fold-out reference key in the index at
the end of the DEIS immediately following the rdtematives reference map.

The alternative routes in the eastern area are discussed consistently throughout the text in the following
orde~ GC1, K1, Cl, and C2. A description of GC1 is provided for the entire length of the route in New
Mexico and Arizona. Alternative route K1 is very similar to GC1; therefore, the description provided
for K1 focuses on the segment of the route that differs from GC1, that is, the Kaibito Plateau area &inks
1390 and 1391). Alternative route Cl is described for its entire length. The eastern portion of dtemative
route C2 differs from Cl. In New Mexico, the description of C2 is the same as GC1 and K1 along
Links 100, 120, and 460. In Arizona, the description of C2 focuses on Link 460 near Teec Nos Pos and
Link 462 in the Chinle Valley and across Carson Mesa.
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The alternative routes in the western area are described in the following order—the three alternative
routes that terminate at the Marketplace Substation ml W, N2, and S2), and the three alternatives that
terminate at the Mead Substation @3, N4, and S4).

Marketplace Substation— A description of N1W is provided for the entire length of the route in Atizona
and Nevada. While N1W would cross the Hualapai Reservation, N2 would cross the Aubrey Valley and
Truxton Plain areas to the south; therefore, descriptions of N2 focus on Links 1742, 1800, 1980, and
2020. Alternative S2, a more southerly route, shares Links 2020,2060,2200, and 2180 with alternative
route N2, but not Links 1420, 1421, 1480, 1520, 1640, 1680, 1720, 1960,2000,2002, and 2006 which
are described separately.

Mead Substation—Alternative routes N3, N4, and S4 into Mead Substation are identical to alternative
routes N1W, N2, and S2 into the Marketplace Substation, respectively, with the exception of the
westernmost portions of the routes west of the Hualapai Valley. Links 2040 and 2080 connect into the
Mead Substation, whereas Links 2060, 2200, and 2180 connect into the Marketplace Substation.
Descriptions for these three alternatives into the Mead Substation focus on Links 2040 and 2080 only.

CLIMATE

The climates in northwestern New Mexico, northern Arizona, and southern Nevada are influenced by
regional weather systems, elevation, and topographic orientation. The entire area is characterized by low
relative humidity, a high percentage of sunshine, and relatively large annual and diurnal temperature
ranges. Wind flows are driven by passage of frontal systems, but also are strongly influenced by local
topography. Because of the clear, dry air, the earttis surface warms rapidly during the day and cools
rapidly at night.

Average and extreme temperatures depend primarily on elevation. Temperatures in the lowest elevations
in the Las Vegas and Lake Mead area average in the low 90s (Fahrenheit) in July and in the mid 40s in
January. Maximum temperatures above 100 degrees are common throughout the summer season in this
region. The highest elevations in the project area are in the Flagstaff area and in the Chuska Mountains
near the New Mexico and Arizona border. At Hagstaff, average temperatures are in the mid 60s in July
and the upper 20s in January. In northwestern New Mexico at Farmington, the temperature averages in
the high 90s and low 100s in summer and in the low 30s in January.

In the lower elevations precipitation falls mostly as rain during frontal passages or during brief, but
sometimes intense, su”mmerconvective thunderstorms. At higher elevations, a significant portion of the
annual precipitation frdls as snow in the winter and as rain during the summer thunderstorms. Average
annual precipitation in the Las Vegas area is less than 4.2 inches. In the Nagstaff area, the average annual
precipitation is 22.8 inches. In the Farmington area of northwestern New Mexico, average annual
precipitation is 8.7 inches.
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AIR OUALITY

The existing air quality along the alternative routes is characteristic of rural areas with the exception of
some influence from industrial areas such as the coal-fired San Juan and Four Comers generating stations,
which are located at the eastern end of the project area. The western end of the project area is south of
Las Vegas, the largest population center near any of the alternatives. The northernmost alternative route,
GC1, would pass the coal-fired Navajo Generating Station near Page, Arizona. In remote locations, air
quality is generally very good and is affected primarily by long-range transport of pollutants from distant
areas. Since much of the project area is arid with sandy or silty soils and low vegetative cover,
windblown dust from natural sources contributes to local and regional suspended particulate
concentrations.

The EPA has established three air quality classes. Class I is identified as an area where the cleanest and
most stringent degree of protection from air quality degradation applies, and Class III is the least
stringent. The closest Class I area to any alternative route is Glen Canyon NW, which is 1.5 miles away
from GC1 at its nearest point south of Page. The remainder of the project area is designated Class II.
One area within the project area does not currently meet National Ambient Air Quality Standards
(NAAQS). This area is located in a portion of Clark County, Nevada, which is classified as a
nonattainment area for carbon monoxide and particulate matter (PMIO).

WATER RESOURCES

The results of the inventory are summarized below in an overview that describes hydrologic regions of
the project area including perennird streams, springs, and floodplains. The overview is followed by
descriptions of the water resources for alternative routes.

OVERWEW

Regional Hydrology—The project area is generally arid and lies within parts of two major hydrologic
regions: the Colorado River system and the Great Basin system @igure 3-l). The Colorado River system,
which includes the Upper and Lower Colorado River systems, covers a large portion of the western
United States including Arizona and pm of New Mexico and Nevada. The Great Basin system consists
of a network of closed drainage basins and includes most of Nevada.

Within the project area, the Upper Colorado River system includes the San Juan River watershed in
northwestern New Mexico, the Chinle Creek watershed in northeastern Arizona, and several small
streams in northeastern Arizona that flow northward to join the main stem of the Colorado River in Utah.
The Lower Colorado River system includes the Lltie Colorado River watershed in northeastern Arizona
and western New Mexico, the northern part of the Verde River watershed and several smrdl streams on
the Coconino Plateau in north-central Arizona, and the main stem of the Colorado River at the Arizona
and Nevada border. The Great Basin system includes most of the Nevada portion of the project area and
is represented by the Eldorado Valley, a closed basin that drains into a normally dry playa near the
western edge of the project area.

NavajoTransmissionProject Chapter3- AffectedEnvironment
September1996 3-3



,..

,
I
i
I

>



The project area includes portions of the Plateau Uplands (northwestern New Mexico and northern
Arizona) and the Basin and Range (western Arizona and southern Nevada) water provinces. In the
Plateau Uplands Province, ground-water development (e.g., wells) has been fairly minimal because of
excessive depths to ground water. Depth to ground-water is variable throughout the area ranging from
about 20 feet along some major surface water drainages (such as Chinle Creek) to more than 200 to 300
feet throughout most of the region. In the Basin and Range Province, depth to ground water from the
surface ranges from a few feet near major perennial drainages to more than several hundred feet in
portions of the alluvial basins in western Arizona and southeastern Nevada.

Perennial Streams—The only major perennial streams within the project area, as shown on Figures
MV-lE and MV-1 W, are the San Juan and Colorado rivers. In the eastern area, severrd minor spring-fed
perennial streams drain the Chuska and Carrizo mountains. Minor perennial streams also are found in
the northern portion (primarily northwestern New Mexico and northeastern Arizona) of the project area
and drain the west side of the Defiance Plateau. Major ephemeral streams include the Chaco and Little
Colorado rivers. Major ephemeral streams and washes have been identified and mapped throughout the
project area.

Floodplains—Areas of potential flooding fincluding 100-year floodplains) occur along most of the major
stream courses (e.g., perennial streams and tributaries). Project dtemative routes would cross floodplain
areas ranging in width from 0.1 mile to 1.4 miles. Areas prone to significant flash flooding include larger
intermittent or ephemeral drainages throughout the project area. The larger floodplains have been
mapped within a one-mile-wide corridor (one-half mile on either side of the reference centerline) as
shown in Figures MV-lE and MV-1 W in the map volume.

Springs—Springs occur throughout the project area, but are more concentrated in the eastern area
(northwestern New Mexico and northeastern Arizona). The springs are located along stream courses, and
some of these springs contribute flow to perennial streams. Although springs rdong tie dtemative routes
are mapped within a one-mile-wide corridor as shown in Figures MV-lE and MV-1 W, only those springs
within 600 feet of the reference centerline are reported here.

ALTERNATES

The water resources inventory results summarized below include a description of perennial streams,
floodplains, and springs.
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Eastern Area Transmission Line Alternatives

Glen Canyon 1 (GC1)

New Mexico ,

GC1 crosses the San Juan Nver, a perennird stream and an area of potentird flooding, on Link 460. Links
100 and 460 cross small floodplain areas associated with ephemeral drainages (e.g., Salt Creek) that are
~pically 0.1 to 0.2 mile wide. There are no springs within 600 feet of the reference centerline of GC1.

Arizona

Link 461 crosses Chinle Creek near areas of perennial flow and there are two springs along Link 461 that
are within 600 feet of the reference centerline. Links 460,461,580,581,586, 587,620, 1383, and 1386
cross several ephemerrd drainages and small areas of 100-year floodplains; the crossings are typically 0.1
to 0.2 mile wide.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1). No perennial streams or
floodplains would be crossed in this area. One spring rdong Link 1390 is within 600 feet of the reference
centerline of K1 near Choal Canyon.

Central 1 (Cl)

New Mexico

Cl crosses the San Juan Wver, a perennial stream and an area of potential flooding, on Link 240.
Floodplain crossings are 0.1 to 0.2 mile wide. There are no springs along this portion of Cl.
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Arizona

Cl crosses several areas of broad floodplain at Lukachukai Wash and Chinle Wash (Link 700); and
Oraibi Wash, Dinnebito Wash, and the Little Colorado River (Link 780). Other crossings of ephemeral
drainages are about 0.1 to 0.2 mile wide. There are three springs along Link 700 and two springs along
Link 780 that are within 600 feet of the reference centerline of alternative Cl.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Vrdley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl. No perennial streams would be crossed in this area. One broad floodplain would be crossed near
the convergence of Chinle Wash and Lukachukai Wash on Link 462. There are no springs within 600
feet of the reference centerline in this area.

Substation Alternatives

No water resource issues were identified at any of the substation sites.

Western Area Transmission Line Alternatives - Moenkopi to Marketplace

Northern 1 West mlm

Arizona

N1W crosses the Colorado River, a perennial river with a broad floodplain along Link 2060. There are
crossings of other floodplains along Red Horse Wash @inks 1401 and 1660), at Detrital Wash (Link
2060), near Red Lake Link 2060), and at Miller Wash ~lnk 1660). One spring located north of Peach
Springs along Link 1790 is located within 600 feet of the reference centerline.

o
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Nevada

N1W crosses the Colorado River along Link 2060. Broad floodplains would be crossed at tributaries to
Dry Lake in the Eldorado Valley along Link 2200. No springs were identified along this alternative.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as NIW with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hurdapai Indian Reservation and replace Link 1790 on N1W. Link
1980 crosses floodplain areas in the Truxton Wash and this route is adjacent to Red Lake on Link 2020.
No springs were identified within 600 feet of the reference centerline of this alternative.

Nevada

The Nevada portion of N2 is the same as N1W.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 proceeding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border. This portion of S2 crosses broad floodplains
along a tributary to Partridge Creek &ink 1680), at Hackberry Wash (Link 2000), and at Truxton Wash
(Link 2006). No springs are within 600 feet of the reference centerline of this alternative.

Nevada

The Nevada portion of S2 is the same as NIW and N2.

Western Area Transmission Line Alternatives - Moenkoui to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to akematives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.
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Arizona and Nevada

Link 2040 crosses the Colorado River in a canyon setting in Arizona and Nevada. The Detrital Wash,
abroad floodplain, is crossed by Link 2040 in Arizona. No springs were identified along Links 2040 and
2080.

~

No water resource issues were identified at any of the substation sites or at the communication site.

EARTH RESOURCES

The inventory of earth resources is summarized below in an overview that describes the geology, soils
and erosion potential, mineral resources, seismicity and faults, and unique geologic features. The
overview is followed by descriptions of the dtemative substation sites, and the communication facility.

OVERWEW

Geolog~The project area includes portions of three physiographic provinces: the Colorado Plateau, the
Transition Zone, and the Basin and Range, as shown in Figure 3-2. The Colorado Plateau includes
northwestern New Mexico, as well as most of northern and northeastern Arizona. It is characterized by
generally flat-lying sedimentary strata divided by faults and monocline that form cliffs and individual
plateaus. Mesas and buttes are common, capped by erosion-resistant rock layers. Volcanoes and
extensive lava flows dso are common. The western edge of the Colorado Plateau in Arizona is defined
by the Aubrey Cliffs, part of the Mogollon Escarpment &eirce 1984).

The Transition Zone is a 50- to 150-mile-wide northwest-to southeast-trending band across Arizona that
separates the Colorado Plateau from the Basin and Range. The Transition Zone is characterized by
northwest-southeast trending, subpardlel, fault-bordered mountains separated by alluvial-filled valleys,
as well as exposed flat-lying sedimentary rocks. The Trmsition Zone is bounded on the west by the
Grand Wash Cliffs, which were formed by the Grand Wash Fault &eirce 1985).

The Basin and Range Physiographic Province includes southern New Mexico, southern and western
Mzona, and Nevada. The province is characterized by steep, discontinuous, subpardlel mountain ranges
separated by broad, alluvial-filled valleys. In Arizona and southern Nevada, these fault-bounded
mountain ranges typically trend northwest-southeast or north-south.

Mineral Resources—Mineral resources of economic importance (e.g., resources that have currently or
recently been mined) in the eastern area include cord, oil, natural gas, uranium, industrial rock (gypsum,
clay, sand and gravel, crushed stone, bentonite), helium, and vanadium. In the western area, mineral
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resources include metals (gold, lead, silver, zinc, mercury), salt, rock (cinder, flagstone, sand and gravel,
dolomite, limestone), uranium, thorium, and beryllium. None of the alternative routes would cross
through active mining operations.

Seis/nici~ and Faults—Seismic activity in the New Mexico portion of the Colorado Plateau primarily
occurs in the area surrounding the San Juan Basin. Recorded earthquake magnitudes generally have been
less than 4.0 on the Richter scale.

Historic earthquake activity in northern Arizona has occurred at the Grand Canyon, in Big Chino Valley
north of Prescott, and in the San Francisco Volcanic Field around the city of Hagstaff to the Utah border.
Several Quatemary faults have been mapped along the Colorado River in the Arizona and Nevada
portions of the project area. Earthquake magnitudes rdong the Colorado River are generally less than 5.0
(Nakata et al. 1982). Faults showing movement during the Quatemary period include the Grand Wash
Fault and the Aubrey Fault (Schell and Wilson 1981). A Maximum Magnitude Earthquake of Richter
magnitude 6.1 to 7.3 has been identified for the Arizona portions of the project area (Algermissen et al.
19S2; DuBois et al. 19S2).

Unique Geologic Features —Although there are many areas of spectacular beauty and geologic interest,
there are no designated national natural landmarks along dtemative routes in the project area. Geologic
features in the project area making visual andor cultural significance are discussed as part of those
resources.

Soils and Erosion Potential—The soils throughout the project area are quite variable because of different
climates, parent materials, topography, and other factors affecting the formation of soils. On the
Colorado Plateau, broad areas are subject to high wind and water erosion because of sparse vegetation
cover and soil type. The soils on plateaus, mesas, hillsides, and fan terraces range from very shallow (a
few inches) to deep (greater than five feet) and are generally well drained. In these areas, the water
erosion potential is typically slight to moderate, while wind erosion potentird is often moderate to severe.
In several broad volcanic portions of the Colorado Plateau, many of the soils have formed in basalt and
pyroclastics and are very cindery. The erosion potential in these areas is usually slight to moderate, but
may be high in areas with steeper slopes and severe in a few areas.

In the Transition Zone and Basin and Range Province, the soils in the vrdleys have generrdly formed from
mixed alluvium. The soils range from very shallow to deep and are typically gravelly, sandy, or loamy
with caliche in the subsurface. The erosion potential is slight to moderate and typically increases with
greater slope. In floodplains, terraces, and dluvid fans in the Colorado River area, the soils have formed
in alluvium derived from igneous and sedimentary rocks. These deep soils are sandy, loamy, or gravelly
on the surface. Caliche is typical in the subsurface of soils developed on the terraces and alluvial fans.
The erosion potentials are again slight to moderate, increasing with greater slope. Some broad areas are
subject to high or severe wind erosion.
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ALTERNATIVES

The results of the earth resources inventory are summarized below for each alternative route, substation,
and the communication site. Figures MV-2E and MV-2W illustrate soil associations and erosion
potential, mapped within a one-mile-wide corridor.

Eastern Area Transmission Line Alternatives

Glen Canyon 1 (GC1)

New Mexico

Soils along GC1 in New Mexico are typically loams and clay loams with moderate to high water erosion
potential andor high to severe wind erosion potentird along Links 100, 120, and 460. Badlands are
common in the region. Link 460 crosses a portion of the Shiprock uranium district.

Arizona

The soils associated with tils portion of the dtemative are typically loamy, clayey, or sandy soils. High
to severe wind andor water erosion potentials are evident in broad areas. Erosion potential of the soils
rdong this alternative are generally high to severe and moderate to high except for portions of Links 460
and 461 near Red Mesa and Links 463 and 501 near Dennehotso, where the erosion potentials are slight
and slight-moderatq and small sections of Links 581,586,587, 1393, 1397, and 1383 where there is low
or no erosion potential. Links 504 and 561 have very steep and rocky areas rdong Black Mesa. Badlands
are common in various locations. Links 1383, 1384, and 1386 would cross a portion of the Painted
Desert between The Gap and Cameron.

To the north of the Carrizo Mountains, Link 460 crosses over or adjacent to Twin Falls Creek, Teec Nos
Pos, the Bits Peak oil and gas fields, and the Black Rock Point uranium district. Near Red Mesa, Link
461 crosses a portion of the East Boundary Butte oil field. At Black Mesa, Links 504 and 561 are to the
north of the Kayenta and Black Mesa coal mines. Links 587 and 1389 are adjacent to the White Mesa
mining distict northeast of Copper Mne and Links 1384 and 1386 are adjacent to the Cameron uranium
distict.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.
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Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1). The majority of the soils
along this section of alternative route K1 consist of sand dunes or rock outcrops with sparse vegetation.
Wind erosion potential is severe and water erosion potential is slight. Link 1390 is adjacent to the
southern part of the White Mesa mining district.

Central 1 (Cl)

New Mexico

The soils in the area are typically loamy, sandy, or clayey soils with high to severe wind an~or water
erosion potential. Only a small segment of Link 240 near the San Juan River has a slight-moderate
erosion potential. Badlands are common in the region. Link 640 crosses through The Hogback, a
prominent geologic feature of the area.

Near Fruitland, Links 180,240,300,360, and 640 cross through or adjacent to a portion of the Navajo,
Fruitland, and Hogback coal fields. The San Juan Coal Mine is located north of the town of Fruitland
and east of Link 240. The Navajo Coal Mine is located southwest of Fruitland southeast of Links 300
and 360. Link 640 crosses through a portion of the Chuska uranium district. Oil and gas fields are
located near Link 640 in the vicinity of The Hogback and along Link 700 near the Chuska Mountains.

Arizona

Links 700 and 701 generally cross sandy, loamy, clayey, and stony soils. The erosion potential varies
from slight, to moderate-high, and high-severe in the Chuska Mountains (Link 700) and Ventana Mesa
(Link 701 and part of 700), and from slight to slight-moderate in the Chinle Valley and areas north of
Canyon de Chelly and west of Lukachukai. Link 780 generally crosses sandy loams, fine sands, loams,
and rock outcrop. The erosion potential of the soils along Link 780 are predominantly high-severe with
several broad areas of moderate potentird in some of the major drainages. There are large areas of
badlands, and the western portion of Link 780 crosses a part of the Painted Desert.

Link 700 crosses the Dineh-Bi-Keyah oil field in the Chuska Mountains, and is adjacent to the Red Rock
(near Red Valley), Lukachukai (in the Chuska Mountains), and Chinle (north of Canyon de Chelly)
uranium districts. The western portion of Link 780 crosses the Cameron uranium district.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.
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Arizona
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The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl. The soils along Link 460 are generally sands, clay loams, and sandy loams with slight or
moderate-high erosion potential. Areas of high-severe erosion occur in part in the Walker Creek drainage
and on Carson Mesa south of Rock Point (Link 462).

C2 crosses through or adjacent to the Twin Frdls, Bits Peak, and Teec Nos Pos oil and gas fields as well
as the Black Rock Point uranium district to the north of the Carrizo Mountains, and would cross the Dry
Mesa and Black Rock oil fields located to the northwest of the Carrizo Mountains. Near the town of
Rough Rock, C2 is adjacent to the Black Mountain uranium district and the Rough Rock uranium district,
which includes breccia pipes with copper @ink 462).

Substation Alternatives

Shiprock Substation —At the existing Shiprock Substation, the soils consist of clay loams with moderate-
severe wind erosion potentird and moderate water erosion potential. Coal resources are abundant in the
area.

Honey Draw Substation Site—At the Honey Draw Substation site, the soils in the area include loamy
sands and fine sands, which have a severe wind erosion potential and a slight water erosion potential.

Red Mesa Substation Site—h the area of the Red Mesa Substation site, the soils consist of loamy sands
and fine sands, which have a severe wind erosion potential and a slight water erosion potential.

Copper Mine Substation Site—The Copper Mine Substation site is located in an area consisting primarily
of rock outcrop and shallow soils, low or no soil erosion is expected.

Moenkopi Substation— In the area of the existing Moenkopi Substation, the soils consist of sandy or
clayey loams. The wind erosion potential is severe, and the water erosion potential is slight. The site is
adjacent to the Cameron uranium district.

Western Area Transmission Line Alternatives - Moenko~i to Marketplace

Northern 1 West (Nlw

The soils in the area of N1W include limey gravelly loams, sandy loams, clay loams, gravels, and cinders,
with predominantly slight to moderate erosion potential. The Aubrey Valley and Peach Springs area
(Link 1790) has some moderate-high and high-severe potential for erosion. Near Moenkopi, the soils
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also have a high-severe erosion potential. Other limited areas with high-severe erosion potential include
portions of the Music Mountiins &ink 1790), the Wlte Hills, DetriM Valley, and the Black Mountains
(Link 2060).

Link 1400 is adjacent to the Cameron uranium district. Link 1660 crosses near the Francis and Vane
uranium districts, and there are known manganese deposits in an area near the Aubrey Cliffs. There are
known deposits of gold and tungsten in the Music Mountains near Link 1790, and gold, copper, and silver
deposits along Link 2060 in the White Hills and Black Mountains. Active mines in the area include the
Outland Resources Shipley Pit northwest of Links 1740 and 1741.

Nevada

The soils along this portion of N1W are typically extremely cobbly to very gravelly, loamy, or sandy.
The erosion potential is mostly moderate throughout the area along Links 2060 and 2200 with high-
severe erosion potential at the crossing of the Colorado River on Link 2060. Link 2060 crosses part of
the Eldorado mining district with known deposits of gold, silver, lead, zinc, copper, mercury, uranium,
thorium, and beryllium.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as N1W witi the exception of Links 1742,1800, 1980, and 2020,
which are located to the south of the Hurdapai Indian Reservation and replace Link 1790 on N1W. This
segment of N2 has high-severe erosion potential areas in the Hualapai Valley and Truxton Wash areas
@inks 2020 and 1980). Active mines in the area include the Nelson Quarry north and west of Link 1742,
and Outland Resources Shipley Pit northwest of Link 1742.

Nevada

The Nevada portion of N2 is the same as NIW.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 proceeding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border. Unique portions of this route are characterized
by soils that are generally gravelly loams or cindery, clayey, or sandy soils. The erosion potential is
typically slight or slight-moderate across the dtemative. Areas with moderate-high erosion occur in Big
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Chino Valley &lnk 1720), and areas with high-severe erosion potential are primarily located along Link
1420southwest of the Moenkopi Subsation andnofih of Hackbe~(L1nk2OO6). Near Cameron, Link
1420 is adjacent to the Cameron uranium district. Gold is known to be present in portions of the
Cottonwood Mountains; and lead, zinc, and silver in the Peacock Mountains near Hackberry.

Nevada

The Nevada portion of S2 is the same as NIW and N2.

Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.

Arizona and Nevada

Soils along Link 2040 in Arizona are generally sandy loams, gravelly loams, loamy sands, and loams,
with slight to moderate erosion potential. At the Colorado River crossing and into Nevada (Links 2040
and 2080), the mountainous areas are characterized by very cobbly loams to very gravelly loams and
steep rock outcrops with erosion potential ranging from moderate to high and severe.

There are known deposits of gold, copper, and silver along Link 2040 in the White Hills and Black
Mountains in Arizona.

Substation Alternatives

Red hke Substation Site—Soils in the area include gravelly or cindery loams. The water erosion
potential is moderate and the wind erosion potential is slight.

Marketplace Substation—Soils in the area are sandy loams. Erosion potential is slight to moderate.

Mead Substation—Soils in the area of the existing Mead Substation are gravelly, sandy, and loamy with
high-severe erosion potentials.
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Microwave Communication Facility

The existing Bill Williams Mountain communication site is located on an inactive cinder cone volcano.
The ground’s surface is cindery, and erosion potential increases with greater slope, ranging from slight
to moderate.

BIOLOGICAL RESOURCES

The results of the inventory are summarized below in an overview that describes vegetation types,
wildlife, and special status species. The invento~ was completed from available data with a field survey
conducted only in The Hogback ACEC for specird status plants. In the absence of special status species
data for much of the area, habitat suitable for supporting such species was identified to predict the
presence of special status plant and wildlife species. This information is intended as a guideline for areas
that may require biological resources surveys prior to construction.

OVERWEW

Vegetation Types—There are eight major vegetation types present within the project area (Table 3-1,
Hgures MV-3E and MV-3~ (Brown et al. 1979). Great Basin desertscrub, Great Basifllains
grasslands, and Great Basin conifer woodlands (e.g., pifion-juniper woodlands) occur as ecotones
throughout much of the New Mexico and eastern Arizona portions of the project area. The Rocky
Mountain montane conifer forest (e.g., ponderosa pine), and mixed conifer forests (e.g., spruce-fir) are
limited to the Chuska Mountains rdong the New Mexico and Arizona border. While no well-developed
mixed conifer foress are present rdong the dtemative routes, individud elements (e.g., Douglas fir) are
present locally at higher elevations. Grasslands characterize the valleys of central Arizona (e.g., Aubrey
and Hudapai valleys), and Great Basin conifer woodlands occur at higher elevations. Western Arizona
and Nevada are characterized primarily by Mohave desertscrub. Riparian and broadleaf communities
exist along permanent and ephemeral streams (e.g., San Juan, Colorado, and Little Colorado rivers) at
all elevations within the project area. Wetlands are limited, occurring at springs or in association with
other permanent water bodies. Sand dune scrub is limited to one area west of Cameron and north of
Hackbe~, fizona. Miles of vegetation types found rdong each of the eastern and western alternative
routes are presented in Table 3-2.

Wildl~e—There are approximately 473 species of vertebrates within the project area, including 95 species
of mammals, 268 species of birds, 71 species of reptiles and amphibians, and 39 species of fish. While
some animals, like the coyote, are highly adaptive and can live in a variety of habitats, many others are
characteristic of particular vegetation types. Some wildlife species are migratory, meaning that they
reside within the project area for only a portion of the year (e.g., raptors), or that they use different
habitats seasonrdly within the project area (e.g., big game). Characteristic species within various habitat
types are presented in Table 3-1.
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TABLE 3-1
BIOTIC COMMUNIT~S

Vegetation Types and Reprwentative W]ldlife and Plant Species

Elevation
Vegetation Type (feet) Plants an~or Series Representative Wildlife

GreatBasinDesertScrub 5,000 to sagebrushseries, pronghorn,sagebrushvole,dark
(M, NM) 8,000 shadscaleseries, kangaroomouse,sage thrasher,snge

blackbrushseries sparrow,spadefoottoad,sagebrush
lizard

GreatBasifllains 4,500 to blue grama,galleta,Indian pronghorn,Gunnison’sprairiedog,
Grasslands(=, NM) 7,500 ricegrass,snake-weed, spottedgroundsquirrel,hornedInrk,

rabbitbrush,winterfat,four-wing meadowlark,greatplains toad, lesser
saltbush,juniper earlesslizard,westernrattlesnake

GreatBasinConifer 4,500 to pifionpine,one-seededjuniper, muledeer,elk, piiionmouse,
Woodland(W, NM) 8,000 big sagebrush,boxthorn, Stephen’swoodrat,red spotted tend,

snakeweed,Mormontea, Spanish plateauwhiptail,nightsnake
bayonet

RockyMountainMontane 6,000 to ponderosapine, Douglasfir, blackbear,muledeer, turkey,
ConiferForest (U, NM 8,000 gambeloak,aspen,whitefir, Nuttall’scottontail,Abert’ssquirrel,
[ChuskaMountains]) limberpine dwarfshrew,tigersalamander,

ringnecksnake

RockyMountainMontane 6,500 Douglasfir, aspenwhitefir, blackbear,muledeer, turkey,
ConiferForest- Mixed limberpine Abert’ssquirrel,dwarfshrctv
ConiferForest(H, NM,
ChuskaMountains)

RlparianWoodlands: 4,500 to plainsand narrow-leaf raccoons,beavers,numerous
Plains/GreatBasin 7,500 cottonwoods,rushes,sedges, songbirds
Grasslands(W, NM) cattails,tamarisk,camelthorn,

Russianolive

RlparianWoodlands: >6,000 Texasmulberry,tilzona alder, raccoons,beavers
MontaneHabitats narrowleafcottonwood,boxelder,
(X, NM [Chuska RockyMountainmaple,sedges,
Mountains]) flat sedges,bulrushes

MohaveDesertScrub 2,500 to creosotebush-bursageseries, desertbighornsheep,grayfox,kit
(w, M) 5,000 saltbush-greasewoodseries, fox,red-tailedhawk,prairiefalcon,

Joshuatree-blackbrushseries Gilamonster,chuckwalla,desert
tortoise

1. Completespecieslists are on file as part of the biologicalresourcesdata supportingthis DEIS.
2. Sensitivitylevelsassignedto biologicalresourcesareprovidedin Table D-4.
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TABLE 3-2
MILES OF VEGETATION TYPES ALONG THE ALTERNATIVE ROUTES

Vegetation Type
Total

Alt. Miles MDS GBDS GBPGL GBCW PP SDS m

Eastern Alternative Routes

GC1 260.6 - 177.9 48.2 30.7 - 3.4/0.1

K1 244.7 - 164.7 43.8 32.5 - 3.3/0.1

cl 186.7 - 50.7 99.9 26.5 6.8 - 1.8/0.1

C2 211.0 - 99.7 91.2 18.4 - 1.6/0.1

Wtitern Alternative Rout=

NIW 217.0 74.2 5.1 86.2 49.3 - 0.2 1.0/1.0

N2 225.1 88.2 5.1 95.7 32.2 - 0.2 1.0/1.0

S2 247.7 84.6 4.2 92.0 58.9 - 4.6 2.210.1

N3 199.3 55.2 5.1 86.2 49.3 - 0.2 2.3/1.0

N4 207.4 69.2 5.1 95.7 32.2 - 0.2 2.3/1.0

S4 230.0 65.6 4.2 92.0 58.9 - 4.6 3.5/0.1

MY:
MDS = Mohave Deserrscmb PP = Rocky Mounttin Monroe Conifer Forest
GBDS = Great Bmin Desefiscmb (Ponderosa Pine Forests)
GBPGL = Great B=iflltirrs Gmslmds SDS = Smd Dune Scrub
GBCW = Gr~t Bmin Conifer Woodtmds M = Rirrti*ertmds

Mammals-Mammals within the project area include 20 species of bats, 4 lagomorphs, 3 insectivores,
16 carnivores, 7 hoofed mammrds, and 45 rodents.

Suitable habitat exists within the project area for several big game species, including mule deer, which
range from desertscrub and grassland to coniferous forests (Burt and Grossenheider 1976). Crucial
winter habitat for mule deer exists near the New Mexico and Arizona border. Pronghom are most
prevalent in rolling or dissected hills and mesas with grasses and scattered shrubs (e.g., Aubrey Valley)
(Hoffmeister 1986). Elk inhabit the Chuska Mountains and Gray Mountain on the Navajo Nation, and
Blue Mountain, Red Tank, and Milkweed Canyon on the Hudapai Indian Reservation. Bighorn sheep
Me found in the Black Mountins of Arizona and the Eldorado Mountains of Nevada. Black bears inhabit
the Chuska Mountains. Mountain lions prefer rocky or mountainous areas (e.g., The Hogback, Chuska
Mountains, and Eldorado Mountains) where mule deer provide the main prey base ~itaker 1980).

Small game and forbearers within the project area are diverse and include red fox, kit fox, gray fox,
bobcats, and coyotes. Raccoons are typically found near permanent water bodies, while ringtails live in
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rocky canyons near cliffs. Gunnison’s prairie dog inhabit grassland and are present in the Aubrey Valley.
Western spotted, striped, and hog-nosed skunks; badgers; and Abert’s tree squirrels inhabit ponderosa
pine forests in the Chuska Mountains. Beavers exist along the San Juan River and on mountain streams
in the Chuska Mountains, where aspen groves are prevalent. Other small mammals within the project
area include rabbits, hares, shrews, and bats.

Populations of wild horses and burros exist on the Hurdapai Reservation Link 1790). Burros, which are
protected bylaw, may be present in the Black Mountains of Arizona @inks 2040 and 2060). Burros also
are present in the Eldorado Mountains of Nevada. A BLM herd management area extends to the Lake
Mead NRA (Slone 1994).

Birds—Approximately 268 bird species may occur in the various habitats within the project area as
wintering species, migrants, or permanent or summer-breeding residents. Severrd species of upland game
birds are present within the project area. Wild turkeys inhabit high elevation montane conifer forests;
band-tailed pigeons inhabit higher elevation oak woodlands; ring-necked pheasant, scaled quail, and
mourning dove are open grassland species; Garnbel’s quail inhabit Mohave desertscrub; and white-
winged doves summer along the Colorado River in western Arizona. Waterfowl including geese, ducks,
and coots are found in the mountain and foothill lakes of the Chuska Mountains, along the Colorado
River and its lakes, and at ponds and stock tanks. Many of these species are transients and use the San
Juan and Colorado river corridors during migration, as well as ponds and lakes in the Chuska Mountains.
All birds are protected by the Migratory Bird Trea~ Act ~TA), except house sparrows and starlings.

Suitable habitat for a number of raptor species exists within the project area. The red-tailed hawk is a
year-round resident throughout the project area. Ferruginous hawks are permanent or winter residents
throughout the project area and nest in badlands. Swainson and ferruginous hawks are known to nest in
the Hudapai Valley. Peregrine frdcons nest in st~p cliffs near an abundant prey base, which are present
along several alternative routes. Golden eagles inhabit sites (i.e., a large tree or clif~ where open
expanses of land support a dependable prey base. Bald eagles migrate through the area, using the lakes
and ponds in the Chuska Mountains and Defiance Plateau. They winter along the San Juan and Colorado
rivers, and nest in riparian areas along perennial streams. Other raptors include the northern goshawk,
northern harrier, prairie falcon, merlin, osprey, and turkey vulture. The great homed and western screech
owls are found throughout the project area. The barn owl, flarnmulated owl, northern pygmy-owl, and
northern saw-whet owl are found at higher elevations. The long-eared owl prefers riparian areas,
Burrowing owls nest on the ground in open areas. Mexican spotted owls, a listed species, nest and forage
throughout the Chuska Mountains which have been designated as critical habitat.

Reptiles and Amphibians— There are 71 species of reptiles and amphibians within the project area-1
srdamander, 7 toads, 7 frogs, 1 tutie, 1 tortoise, 27 lizards, and 27 snakes. Although the amphibians and
some of the reptiles are highly water-dependent, some of the terrestrial reptiles, including the homed
lizards and several snake species, inhabit very arid areas. Populations of Sonoran and Mohave desert
tortoises are present in tizona and Nevada, respectively. Chuckwallas and Gila monsters are found in
rocky areas within Mohave desertscrub. Historic records of chuckwalla exist from the vicinity of Page.
The Arizona toad occupies Milkweed Canyon on the Hurdapai Reservation.
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Fishes—Fish species in the project area are associated with perennial waters, predominantly the rivers
and lakes of the Colorado River system, and streams and lakes in the Chuska Mountains. Important
components of this system are Lake Mohave, the Colorado and Little Colorado rivers, and the San Juan
Nver. Ten species of fish are native to the project area and 28 have been introduced. The native species
include speckled date, bonytail chub, roundtail chub, humpback chub, Little Colorado Mver spinedace,
Colorado squawfish, razorback sucker, flannelmouth sucker, white sucker, and bluehead mountain-
sucker. Perennial streams within the Chuska Mountains, including Lukachukai Creek, also support fish
populations.

Cold water sport fishes include rainbow, Arizona cutthroat, brown, and brook trout. Warm water sport
fishes include northern pike, walleyq striped, smallmouth and Iargemouth bass; white and black crappie;
green sunfish; bluegill; redear sunfish; blue and channel catfish; and yellow and black bullhead.

Special Status Species— The FWS, Navajo Nation, BLM, Forest Service, and the states of New Mexico,
Nevada, and Arizona have devised codes for defining the extent of rari~ and level of threat to biotic taxa.
Definitions for the categorical ratings (e.g., endangered, threatened) are provided in Table D-1. Special
status species are summarized by state in Table D-2. Detailed accounts of species with status at the
Federal level are presented in the NTP biological resources data supporting this DEIS.

The FWS offices in Albuquerque, Phoenix, and Las Vegas provided regional lists of special status
species. Information on specific locations of such species was provided by land-managing agencies when
available however, these data were limited. Wherever possible, known locations of special status plant
and wildlife species were mapped. Specific locations of certain species (e.g., raptor nests) were not
mapped due to the sensitive nature of this information.

The Federal, tibal, and state lists of species included 59 special status plant species and more than 100
special status wildlife species. Due to the distances covered by the eastern and western rdtemative routes,
each of the alternative routes traverses a similar, wide diversi~ of habitat types. Habitat for special status
wildlife species occurs along each of the dtemative routes with the exception of species associated with
higher elevation coniferous forests, which are present only in the Chuska Mountains (alternative route
cl).

Some specird status species are associated with unique habitats, areas that support an unusually diverse
or highly restricted assemblage of plants an~or animrds. These areas are regionrdly rare, uncommon, or
largely diminished. Generally, there are specific biological issues associated with these unique habitats.
Unique terrestrial habitats along alternative routes include The Hogback in New Mexico, the Chuska
Mountains in New Mexico and Arizona, the Black Mountains in Arizona, the Aubrey and Hudapai
valleys in Arizona, and the Eldorado Mountains in Nevada. Aquatic habitats supporting populations of
special status fish and wetlan~riparian habitats include the San Juan, Colorado, and Little Colorado
rivers. Table D-3 summarizes special status species associated with unique habitats by state.

There are two Federally listed endangered species that historically occurred in the project area and for
which suitable habitat exists. Black-footed ferrets inhabited grasslands that support Gunnison’s prairie
dogs. In March 1996, black-footed ferrets were released in the Aubrey Valley, which is traversed by
several alternative routes. California condors are to be released in the Vermilion Cliffs west of Page.
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Both are designated as nonessential, experimental populations, which reduce the level of protection
afforded them under the Endangered Species Act @SA).

The project area has not been systematically surveyed for special status species plants and wildlife.
Because an analysis based solely on known presence of species does not accurately reflect the true
distribution within the project area, potential habitat of special status plants and wildlife were identified.
This information is intended to serve as a guideline for land-managing andor regulatory agencies. Prior
to construction, surveys would be conducted in areas the agencies consider sensitive.

Potential habitat was identified with the one-mile-wide corridor of alternative routes for 24 of the 59
species of special status plants listed by the various agencies. Potential habitats are shown on Figures
MV-5E and MV-5W and included in the discussions below for each alternative.

ALTERNATIVES

The following summaries address vegetation types, wildlife, and special status species with emphasis on
unique areas and Federally listed species most likely to be present. Figures MV-3E through MV-5W
illustrate these resources within a one-mile-wide corridor. Additional information is provided in several
tables in Appendix D.

Eastern Area Transmission Line Alternatives

Glen Canyon 1 (GC1)

New Mexico

Vegetation—This portion of GC1 @inks 100,120, and 460) crosses areas of Great Basin desertscrub and
Great Basi~lains grasslands, both of which are common throughout northern New Mexico. Great
Basi~lains grasslands typically occur at slightly higher elevations.

GC1 crosses a relatively short expanse of riparian vegetation along the San Juan River Link 460). This
riparian area consists of willow thicket and scattered cottonwoods, and is crossed by an existing
transmission line parallel to GC1.

The Hogback, a unique geologic formation located east of Shiprock, New Mexico, is partially within a
designated BLM ACEC. The higher elevations of The Hogback are dominated by grassland habitat, with
Great Basin desertscrub at the lower elevations. Partly due to its location at the interface of several
biogeographicrd provinces, the vegetation in this region is relatively rich and supports a diverse number
of plant species of specird concern @unmire 1992). Vegetation is characterized by scattered sub-shrubs
(saltbushes) and grasses (galleta and Indian ricegrass), and numerous annuals. Areas underlain by
sandstone support small trees, including juniper, single-leaf ash, and mountain-mahogany. Pifion is very
sparse.
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Wildl~e—Wildlife populations along the New Mexico portion of GC1 include various reptiles, birds, and
small mammals. Mule deer are year-round residents of the San Juan River valley, and in winter migrate
from Colorado into areas east and north of the river. Mule deer are the primary big game species in this
area. Mountain lions may occasionrdly be present on the vicinity of The Hogback. Pronghom are present
in the general vicinity. Native fish species are present in the San Juan River.

Numerous bird species inhabit the riparian areas along the San Juan River and hunt over the open
grasslands. Raptors are numerous, including ferruginous hawk, Swainson’s hawk, northern harrier,
prairie falcon, and barn owl. Waterfowl and shorebird species are found along the San Juan River (Link
460), especially during migration periods.

Special Status Species— A recent survey for Mesa Verde cactus (Federally listed as threatened) did not
identify any individual plants along Link 100 within The Hogback ACEC, rdthough the species has been
known to be present there. No occurrences of special status wildlife species are known except for fish
in the San Juan River, which is designated critical habitat for the razorback sucker and Colorado
squawfish, both Federally listed as endangered. Also, the flannelmouth sucker, roundtail chub, and
mottled sculpin inhabit the river.

Several special status plant species potentially occur along Links 100 and 120, including two that are
Federally listed—Mesa Verde cactus (threatened) and Mancos milkvetch (endangered). No populations
of Mesa Verde cactus or Mancos milkvetch were observed along Link 100 during surveys conducted
within The Hogback ACEC (Ecosphere 1995). In addition, there is habitat suitable for Mesa Verde
cactus along Link 460.

Potential habitat exists for the bald eagle and peregrine falcon, both of which are Federally listed
endangered species. Although no nest sites have been identified, bald eagles inhabit riparian areas
adjacent to the San Juan River during the winter months. Peregrine falcons nest in cliffs adjacent to open
water (Link 460). The endangered southwestern willow flycatcher may inhabit riparian areas along the
San Juan River. Golden eagles may nest along mesas or buttes that occur rdong this alternative route.
Prairie dog colonies that exist along Link 460 may be large enough to support the endangered black-
footed ferret.

Arizona

Vegetation—Vegetation along this portion of GC1 is similar to that found in the New Mexico portion,
and is dominated by Great Basin desertscrub with scattered areas of Great Basitilains grasslands and
pifion-juniper woodland. Narrow strands of riparian habitat, primarily tamarisk and camelthom, are
present along ephemeral drainages throughout the area as well as along the Little Colorado River near
the Moenkopi Substation area.

Wi/dl~e—Wildlife species along this portion of GC1 are similar to those found along the New Mexico
segment and are characteristic of Great Basin desertscrub and Great Basitilains grassland habitat. In
addition, wildlife in this area includes species typically associated with pifion-juniper woodlands, such
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as mule deer, golden eagle, cottontail, red-tailed hawk, and numerous rodents. Mule deer and antelope
occur along this alternative route and use Marsh Pass during migration.

Special Status Species—There is known raptor habitat north of Black Mesa, golden eagle nesting habitat
near The Gap, and Coconino Arizona pocket mouse habitat in the general area of the Moenkopi
Substation.

Suitable habitat for specird status species is present. Navajo sedge, Federally listed as threatened, inhabits
seep springs on the vertical cliffs or benches of pink-red Navajo Sandstone. Populations of this sedge
exist in the general area and others may exist along Links 501 and 581. Habitat exists that could support
several Federal Candidate C2 species including the Roaring Springs prickly poppy, Nipple Beach
phacelia, Tusayan flame flower, and Cameron water-parsley. Also, there is potential for the Fickeisen
plains cactus, which is a Federal Candidate Cl species, to be present.

Peregrine falcons and bdd eagles inhabit the riparian areas associated with the Colorado River and may
forage in,the vicinity of Page &inks 620 and 1389). Peregrine falcons may nest on steep cliffs of mesas
and buttes (Links 504 and 561). Northern goshawks have the potential to occur throughout pifion-juniper
woodlands and ponderosa pine forests. There is suitable habitat for other nesting raptors, including the
ferruginous hawk in open badlands, as well as for golden eagles on cliff faces and buttes. No nest sites
are known. Prairie dog colonies exist in the vicinity of Red Mesa and could support black-footed ferrets
(Links 460 and 461). There is potential habitat for the Coconino Arizona pocket mouse along Link 1386.
There are plans to release California condors, listed as endangered, west of Page and northwest of GC1.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Vegetation—Vegetation along tils segment of K1 is primarily a mosaic of Great Basin desertscrub and
pifion-juniper woodland.

Wildl~e—Wildlife in the area of K1 is characteristic of Great Basin desertscrub, Great Basin&lains
grasslands, and pifion-juniper woodlands summarized in Table 3-1.

Special Status Species— No known populations of special status species occur along this segment of
alternative K1.
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Potential Occurrences—Potential habitat for Navajo sedge was identified along Links 1390 and 1391.

Central 1 (Cl)

New Mexico

Vegetation—This portion of Cl crosses a mosaic of Great Basin desertscrub and Great Basifllains
grasslands on the flatlands, with pifion-juniper woodlands dominating the eastern edge of the Chuska
Mountains and northern foothills of Beautiful Mountain (Link 700). This segment of Cl dso crosses
through The Hogback. Rparian vegetation, primarily cottonwood-willow with some exotics such as
carnelthom and tamarisk, is present along the San Juan Wver (Link 240) and along drainages from the
Chuska Mountains (Link 700).

Wild/~e—Wildlife rdong Cl is characterized by those species inhabiting Great Basin desertscrub, Great
Basi@lains grasslands, and pifion-juniper woodlands (see Table 3-l). The foothills of the Chuska
Mountains support numerous big game species and provide habitat for other small mammals and birds,
including several raptor species. Big game include mule deer, black bear, mountain lion, and Merriam’s
turkey.

Special Status Species—Two specird status plant species are known to be within the one-mile-wide study
corridor of Cl. A survey conducted in spring 1995 @osphere 1995) located populations of Mesa Verde
cactus on The Hogback ACEC along Link 180 (354 plants), and Link 240 (651 plants). Mancos
milkvetch is present along Cl in the area of The Hogback, rdthough no plan~ were located during surveys
conducted within the ACEC boundaries @osphere 1995). Both the riparian and aquatic habitats of the
San Juan Nver and the footillls of the Chuska Mountains support wildlife species of concern. The San
Juan Mver (downsBeam from where the river would be crossed by the line) is designated critical habitat
for the Colorado squawfish and razorback sucker, which are Federdly listed as endangered. Other
special status fish species in the river are the flammulated sucker, roundtail chub, and mottled sculpin.

Habitat suitable for Mesa Verde cactus is present on Navajo lands Links 360, 640, and 700). The
cottonwood-willow riparian habitat associated with the San Juan Mver supports wintering bald eagles,
peregrine frdcons, and potentirdly the southwestern willow flycatcher. No nest or roost sites have been
identified. Open grasslands west of The Hogback provide habitat for prairie dog colonies that could
support black-footed ferreti.

Arizona

Vegetation—This segment of Cl crosses a variety of vegetation ~pes including Great Basin desertscrub,
Great Basifllains grasslands, pifion-juniper woodlands, and ponderosa pine woodlands at the higher
elevations of the Chuska Mountains (Link 700). This is the only ponderosa pine along any of the
alternative routes, making this area the most biologically diverse in the project area. Cl also crosses a
smrdl area of riparian vegetation adjacent to the Little Colorado Wver, east of the Moenkopi Substation
area.
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Wildl~e<l crosses approximately six miles of ponderosa pine forest, which support a relatively large
variety of wildlife species that are not found in other habitat types (e.g., Abert’s squirrel, Mexican vole,
and long-eared myotis). Big game species likely to occur include Merriams’ turkey, black bear, mountain
lion, and mule deer. Crucial winter habitat for mule deer exists on the eastern slope (McCoy 1996). Link
700 through the Chuska Mountains parallels an existing 500kV transmission line and access road.

Specia/ Status Species—No special status plant species are known to exist along the Arizona portion of
Cl. The Chuska Mountains have been designated as critical habitat for the Mexican spotted owl, and the
edge of one management territory for a spotted owl is adjacent to the corridor.

Suitable habitat exists for three Federal candidate C2 species: Tusayan rabbitbrush (Links 700 and 780),
gladiator milkvetch (Link 700), and Tusayan flameflower (Link 780). Golden eagles and ferruginous
hawks could occur, although no nest sites have been identified. Golden eagles are known to nest on
mesas and buttes &lnks 700 and 780), while ferruginous hawks are migratory or rare nesters in badlands,
Suitable habitat for the Cononino Arizona pocket mouse exists in the vicinity of Cameron (Link 780).

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl bypassing to the north and west of the Chuska Mountains on
Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The portion
of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same as C 1.

Vegetation—Vegetation along Links 460 and 462 is dominated by Great Basin desertscrub with scattered
areas of Great Basi~lains grasslands and small areas of pifion-juniper woodlands. Riparian habitats
characterized by tamarisk and greasewood exist along ephemeral drainages.

Wildl~e—Wildlife along C2 (Links 460 and 462) is characteristic of Great Basin desertscrub, Great
Basidplains grasslands and pifion-juniper woodlands (see Table 3-l).

Special Status Species—No special status plant or wildlife species (except golden eagles) are known to
exist along this segment of C2.

Habitat suitable for one Federally listed threatened species, Navajo sedge, exists along Link 462. Suitable
habitat also exists for Tusayan rabbitbmsh along Link 462. Goshawk may occur throughout pifion-
juniper woodlands in winter. Golden eagles could nest on the cliffs of mesas and buttes throughout the
area.
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Substation Alternatives

Shiprock Substation—The existing substation is surrounded by The Hogback ACEC in an area of Great
Basin desertscrub. Known habitat for Mesa Verde cactus and several populations of this cactus are
present in the vicinity. No special status wildlife species are known to exist in the area.

Hoizey Draw Substation Site—The area of the site supports Great Basin desertscrub and wildlife species
characteristic of this vegetation typ~ however, the area is degraded. Raptors, including the bald eagle
and peregrine falcon, inhabit nearby Glen Canyon and potentially forage over the area.

Red Mesa Substation Site—The site is located adjacent to an existing 345kV transmission line in an area
of Great Basin desertscrub habitat. No special status plants or wildlife species are known in the vicinity.

Copper Mine Substation Site—The site, also located adjacent to an existing 345kV line, is characterized
by Great Basin plains/grasslands and piiion-juniper. No special status species are known in the vicinity;
however, habitat suitable for Candidate C2 species, Tusayan flameflower, is present. There is moderate
potential for pronghom in the area.

Moenkopi Substation —The area of the existing substation is located within Great Basin desertscrub in
an area that has been disturbed. No known or potential habitat exists for special status plants. One
Federal Candidate C2 species, the Coconino Arizona pocket mouse, maybe present in the vicinity.

Western Area Transmission Line Alternatives - Moenkopi to Marketplace

Northern 1 West (NIW)

Arizona

Vegetation—Great Basin desertscrub is limited to the vicinity of Moenkopi &ink 1400). Great
Basifllains grasslands characterize the Aubrey Vrdley minks 1740 and 1741) and the Coconino Plateau
&ink 1660). Pifion-juniper woodlands exist east and west of Aubrey Valley and on the Music Mountains
and Grand Wash Cliffs Link 1790). These two vegetation types are prevalent from Moenkopi west
across the Hudapai Reservation @inks 1400, 1401, 1660, and 1790). The Hudapai Valley and the Black
Mountains west to the Arizona and Nevada border are characterized by Mohave desertscrub @ink 2060).
There is a stand of paloverde trees, which represents the northern limit of their range, located south of
Link 2060 in Lake Mead NRA.

Wildl~e—Wildlife along tils segment of NIW is characteristic of Great Basifllains grasslands, pifion-
juniper woodlands, and Mohave desertscrub (see Table 3-l). Pronghom are present throughout the
grasslands and are especially prevalent in the Aubrey Valley, Big Boquillas Ranch, and across portions
of the Hualapai Indian Reservation. A movement corridor for pronghom exists on the Truxton Plain.
Elk dso are present on the Hudapai Indian Reservation. Desert bighorn sheep and mountain lions inhabit
the Black Mountains Link 2060) and lambing grounds are located in the Fire Mountain complex north
of the alternative route.
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Special Status Species—Locations of Tusayan flameflower (Link 1400) and Tusayan rabbitbrush (Link
1660) are known along N1W. frown habitat exists for the Coconino Arizona pocket mouse (Link
1400), a candidate C2 species. The Hualapai Mexican vole, a Federally listed endangered species, is
found in the Music Mountains on land administered by BLM, but is not known to be present along the
rdternative route. The vole may inhabit the adjacent Hualapai Reservation in the vicinity of Link 1790.
Black-footed ferrets were reintroduced in the Aubrey Valley, which supports high quality habitat and
healthy prairie dog colonies that provide the main prey base for the ferrets. Although the black-footed
ferret is a Fderdly listed endangered species, in this case, the reintroduced population is designated as
nonessentird and experiment. Alternative NIW crosses the black-footed ferret management area in the
existing utility corridor. Peregrine falcons nest in the Grand Wash Cliffs and may occur along the
alternative route, although no nest sites have been identified. Arizona toad inhabits Milkweed Canyon
on the Hualapai Indian Reservation Link 1790). The Sonoran population of desert tortoise, a Federal
candidate C2 species, is found throughout uplands in the Mohave Desert (Link 2060). The chuckwalla
and banded Glla monster, both C2 species, are known to inhabit rocky areas in Mohave desertscrub.

The Colorado River supports a diverse fisheries population &ink 2060) and is designated critical habitat
for two listed species, the Colorado squawfish and razorback sucker.

Potential habitat exists west of Moenkopi for several other candidate species including Welsh phacelia,
Cameron water-parsley, Fickeisen plains cactus, and Roaring Springs prickly poppy. Suitable habitat
exists for the Coconino Arizona pocket mouse west of Cameron (Link 1400). Swainson’s and
ferruginous hawks are known to nest in the Hualapai Valley Links 1790 and 2060); although no nest
sites have been identified along the alternative route. Northern goshawk may winter in pifion-juniper
woodlands. The riparian habitat associated with the river supports wintering populations of bald eagles.
Peregrine falcons use the cliffs in the vicinity of the river, but primarily on the Nevada side.

Nevada

Vegetation—This portion of NIW is characterized by Mohave desertscrub Links 2060,2200, and 2180)
with the exception of a narrow riparian strip rdong the Colorado River.

Wildl~e—Bighom sh~p inhabit the Eldorado Mountains rdong the alternative route @ink 2060); Aztec
Spring provides a water source. Reptiles are prevalent throughout the desert habitat and include Gila
monsters, chuckwalla, and several species of lizards and snakes.

Special Status Species—The Mojave population of the desert tortoise, a Federally listed threatened
species, is known to inhabit the Mohave desert of southern Nevada. N1W traverses designated critical
habitat for the Mojave population of desert tortoise. The Colorado River supports a diverse fisheries
population Link 2060) and is designated critical habitat for two listed species, the Colorado squawfish
and razorback sucker.

There is a high potential for two Federd candidate C2 plant species, tie rosy and twotone beardtongues,
to be present along the gravelly, dry washes throughout the Eldorado Vrdley Links2180 and 2200).
However, there are no known locations of these two subspecies along N1W. Riparian habitat associated
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with the river supports wintering populations of bald eagles- Peregrine falcons use cliffs in the vicinity
of the river.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as NIW with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hualapai Indian Reservation (and replace Link 1790 on Nl~.

Vegetation—Vegetation along this segment of N2 is dominated by Great Basifllains grasslands and
piiion-juniper woodlands to the east &inks 1742, 1800, and 1980), and Mohave desertscrub to the west
(Link 2020).

WildZ&e—Big game species of Great Basifllains grasslands include mule deer and pronghom.
Pronghorn inhabit the Truxton Plains area (Link 1980). Elk are present on the Hualapai Reservation,
north of this alternative route.

Special Status Species4everal special status wildlife species are present along this dtemative.
Swainson’s and ferruginous hawks are known to nest in the Hudapai Valley (Link 2020), although no
nest sites have been identified within the one-mile-wide inventory corridor. Peregrine frdcons are known
to nest in the Grand Wash Cliffs Link 1980) and maybe present near the area crossed by N2. N2 crosses
the black-footed ferret management area in the Aubrey Valley Links 1740, 1741, and 1742).

Special status plant species that have the potential to exist along this dtemative are the same as those
discussed for N1W. One additional Federal candidate C2 species, the freckled milkvetch, is present in
the area and may be present along Link 1980. Specird status raptor species, including the northern
goshawk, could be present in pifion-juniper woodlands scattered along the rdtemative route winks 1742,
1800, and 1980).

Nevada

The Nevada portion of N2 is the same as NIW.

Southern (S2)

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 proc~ding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and tie Nevada border.

NavajoTransmissionReject Chapter3- AffectedEnvironment
September1996 3-29



Arizona

Vegetation—The vegetation traversed by this segment of S2 is characterized by a mosaic of Great
Basifllains grasslands and pifion-juniper woodlands minks 1420,1421,1480,1520, 1640,1680, 1720,
1960, and 2006), pifion-juniper woodlands in the vicinity of Hackberry (Links 2000 and 2002), and a
relatively short distance of sand dune scrubfiare sand (Link 2006). Similar to NIW and N2, this
alternative crosses a small area of riparian vegetation along the Colorado River.

Wildl~e—Big game present along this segment of S2 are characteristic of grassland and pifion-juniper
woodland habitats. Mule deer are common in the more hilly eastern portion (Links 1640, 1680, and
1720), while pronghom tend to inhabit grasslands in valleys (Links 1960,2000, and 2020).

Special Status Species—No populations of listed endangered or threatened plant species are known along
S2, although populations of Tusayan rabbitbrush, a Federd candidate C2 species, are present (Links 1640
and 1680). Peregrine falcons nest in the Cottonwood Cliffs Link 2000), and Swainson’s hawks nest in
the Hualapai Valley ~lnk 2006).

Habitat suitable for several Federd candidate (Cl and C2) plant species exists, including Welsh phacelia
(Link 1420), Cameron water-parsley ~ink 1420), Fickeisen plains cactus (Link 1420), Tusayan
flameflower &lnks 1480,1520,1680,1960, and 2000), Roaring Springs pric~y poppy &inks 1720 and
2000), and frectied milkvetch Link 2000). The Coconino Arizona pocket mouse maybe present along
S2 in the vicinity of the Moenkopi Substation Link 1420). Northern goshawk may winter in the piiion-
juniper woodlands.

Nevada

The Nevada portion of S2 is the same as NIW and N2.

Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to dtematives NIW, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.

Arizona

Vegetation—Vegetation along this segment from the Hurdapai Valley west to the Colorado River (Link
2040) consists of Mohave dese~crub with several small areas of riparian vegetation associated with
ephemeral drainages.
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Wildl~e—Desert bighorn sheep inhabit the Black Mountains (Link 2040), and lambing grounds are
present along this link (Arizona and Nevada) within the Lake Mead NW.

Special Status Species— Based on surveys within the Lake Mead NW conducted for other projects
concerning desert tortoise (Sonoran population), it appears that numbers of tortoises are denser along
Link 2040 than along Link 2060 to the south. Populations of chuckwalla and banded Gila monsters are
present in rockier areas.

The Colorado River supports a diverse fisheries population Link 2040) and is designated critical habitat
for hvo listed species, the Colorado squawfish and razorback sucker. The nparian habitat associated with
the river supports wintering populations of bald eagles. Peregrine falcons use the cliffs in the vicinity
of the river (primarily on the Nevada side). Swainson’s and ferruginous hawks are present in the
Hualapai Valley in the vicinity of Link 2040.

Nevada

Vegetation—Links 2040 and Link 2080 are characterized by Mohave desertscrub. Isolated patches of
riparian vegetation exist along the Colorado River and may be present where the dtemative route crosses
the river.

Wildl~e—The main big game species in the area is the desert bighorn sheep, which inhabit the Eldorado
Mountains. Lambing grounds for bighorn sheep exist within the Lake Mead NRA.

Special Status Species—This alternative route traverses designated critical habitat for the Mojave
population of the desert tortoise, a Federally listed threatened species present throughout the Mohave
Desert of southern Nevada.

There is a high potential for two Federd candidate C2 plant species, the rosy and twotone beardtongues,
to be present along the gravelly, dry washes associated with Links 2040 and 2080. However, there are
no known specific locations for these two subspecies along these links. Populations of chuckwalla and
banded Gila monsters inhabit rockier areas in the vicinity. The riparian habitat associated with the
Colorado River (Link 2040) supports wintering populations of bald eagles. Peregrine falcons use the
cliffs in the vicinity of the fiver.

Substation Alternatives

Red bke Substation Site—The site is characterized by pifion-juniper woodlands and juniper grasslands
that support populations of mule deer. No specific or potential locations of special status plants or
wildlife are known at this site.

Marketplace and Mead Substations—The areas are characterized by Mohave desertscrub. The habitat
is degraded because of existing facilities.
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Microwave Communication Facility

The peak of Bill Williams Mountain is more than 9,000 feet in elevation and supports ponderosa pine
forests. Big game and raptors maybe present in this area. Potential habitat exists for special status plant
species including the Arizona Ieathefflower and Tusayan flameflower.

PALEONTOLOGICAL RESOURCES

The inventory of pdeontological resources has bmn limited to literature and records searches and review
of previous field survey reports in parts of the area. No fieldwork was conducted specifically for this
project. Scientifically significant fossil resources include the remains of large to small vertebrates, plants,
and invertebrates, and the traces or tracks of these organisms. Particularly important are individual
organisms or assemblages of plants and animrds that are unique, rare, age diagnostic, or stratigraphically
important, and that add to existing scientific knowledge of geology or evolutionary biology.

The purpose of the paleontological resources investigation is to identify areas with potential to produce
fossils. Guidelines established by members of the paleontologic community and recognized by BLM
(Society of Vertebrate Paleontologists 1990) consider fossils to be of significant scientific value if they
(1) provide important information regarding the development of biological communities or interactions
between botanical and zoological biotas; (2) demonstrate unusual or spectacular circumstances in the
history of life; or (3) are in short supply and in danger of being depleted or destroyed by the elements,
vandalism, or commercial exploitation. BLM recently adopted guidelines (March 1996) by which lands
administered by BLM may be classified and ranked based on their likelihood to contain noteworthy
occurrences of fossils.

The inventory of paleontological resources is reported by specific geologic deposits and the known
potential of those deposits to yield scientifically important or significant fossils. For NTP, three levels
of potential were used to evaluate paleontology: high, low or none, and unknown. An area of high
paleontologic potential will usually only contain a small area of fossil productivity, so only detailed
investigation, once a route is selected for construction, could reveal specific areas likely to yield
significant fossil resources.

The results of the paleontological resources inventory are summarized below in an overview of the
project area that describes fossil types associated with prdeontologic ages and the paleontologic potential
based on geologic deposits. Following the overview are descriptions of the paleontological resources
along each alternative route. Figures MV-6E and MV-6W illustrate the potential for paleontological
resources within a one-mile-wide corridor.

OVERWEW

Paleontological Ages—The invento~ documented the presence of diverse vertebrate, invertebrate, and
plant fossils of scientific significance in sedimentary deposits of Paleozoic, Mesozoic, and Cenozoic ages
underlying the alternative routes in northwestern New Mexico, northern Arizona, and southern Nevada.
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Paleozoic Age—The early Paleozoic deposits include worms, sponges, corals, bryozoans, and other
invertebrates. During this age Trilobite arthropods were particularly abundant in the oceans, while
primitive fish and amphibians gave rise to modem amphibians, reptiles, and land vertebrates.

Mesozoic Age—Also of particular importance are fossils of terrestrial and marine vertebrates,
invertebrates, and plants of the Mesozoic age. Deposits of this age are known worldwide for vertebrate
fossils that have been the source of much of the body of scientific information about the evolution of life
during the Triassic, Jurassic, and Cretaceus periods. The Triassic period was a criticrd time during the
evolution of land vertebrates. It was during this time period that mammals evolved and dinosaurs
inhabited the earth. Preserved within some of the deposits traversed by the alternative routes are the
fossils of some of these early mammals and the abundant remains of their close therapsid (mammal-like)
reptilian ancestors, as well as the well-preserved body fossils and trackways of some of the earliest
dinosaurs. During the Jurassic period, dinosaurs gained mastery of the earth, gymnosperm plants
continued to dominate the flora, and early birds evolved. The Cretaceus was a period of major changes
including the extinction of the dinosaurs at the end of the period.

Cenozoic Age The Cenozoic age is divided into the Tertiq and Quatemary periods. During the early
Tertiary period, there was a rapid diversification of mammals and birds. Primitive mammals were
progressively replaced by more advanced lineages. The Quatemary period was a time of climatic
changes as glaciers expanded and receded during the Pleistocene. Larger mammalian fauna become
dominant in North America.

Paleontologic Potential—Deposits underlying the dtemative routes in New Mexico, Arizona, and
Nevada include 52 different geologic units. Geologic deposits and their pdeontologic potential are
summarized by the state in Table 3-3. Twenty-five of tiese units have been assigned a high pdeontologic
potential, 13 have been assigned an unknown paleontologic potential, and 14 of the deposits have been
assigned a low or no prdeontologic potential.

ALTEWAT~S

Eastern Area Transmission Line Alternatives

Glen Canyon 1 (GC1)

New Mexico

GC1 (Links 100, 120, and 460) crosses Cretaceus and Jurassic deposits with a high potential for
scientifically important fossils of dinosaurs, mammals, reptiles, fish, plants, and invertebrates.
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TABLE 3-3
GEOLOGIC DEPOSITS AND PALEONTOLOGIC POTENTIAL

High Potential Deposits

New Mexico olderQuatemarysediments,FruitlandFormation,PicturedC1iffsSandstone,Lewis
Shale,CliffHouse Sandstone, Menefee Formation, Crevasse Canyon Formation, Point
Lookout Sandstone, Gallup Sandstone, Mancos Shale, Dakota Sandstone, Morrison
Formation, Summerville Formation, Todilto Limestone, Wingate Sandstone

Arizona older Quatemary sediments, Bidahoch] Formation, Wepo Formation, Toreva Formation,
Mancos Shale, Dakota Sandstone, Morrison Formation, Kayenta Formation, Mocnave
Formation, Navajo Sandstone, Wingate Sandstone, Chinle Formation, Moenkopi
Formation, Kaibab Limestone, Coconino Sandstone

Unknown Potentird Deposits

New Mexico Quatemary terrace deposits, Chuska Sandstone, Entrada Sandstone

Arizona Chuska Sandstone, Rose Well-Frazier Well Gravels, Carmel Formation, Cow Springs
Sandstone, Entrada Sandstone, De Chelly Sandstone, Toroweap Formation, Supai
Formation (Group), Redwall Limestone, Temple Butte Limestone, Tonto Group

Low Potential Deposits

New Mexico, Arizona, Nevada recent alluvial, playa lake, and eolian sediments, volcanic deposits of Quarternaryand
Tertiary age, Precambrian granites and metamo~hics

Arizona

GC1 crosses Jurassic, Triassic, and Cretaceus formations, most of which have a high potential for
scientifically important paleontologic resources, such as dinosaur tracks, fossils of reptiles, turtles,
dinosaurs, crocodiles, mammals, and fish. Known sites near the reference centerline are located in Tsegi
Canyon, near Cameron, and near the Copper Mine Trading Post. Remains of invertebrate and vertebrate
fossils have been found in the Mancos Shale at sites adjacent to Link 561. Links 1383 and 1384 cross
the Chinle Formation, which is one of the major sources of Late Triassic vertebrate fossils in the western
hemisphere. Early horse and mammoth remains have been found near Cameron Link 1386).

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.
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Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587, 620, 621, 627, and 1389 on GC1). The paleontological
resources of K1 in this area are similar to the segment of GC1 ‘to the north, consisting of high and
unknown potential.

Central 1 (Cl)

New Mexico

Cl crosses Cretaceus and Jurassic deposits with a predominantly high potential for scientifically
important paleontological resources (Links 180, 240, 300, 360, and 640). Fossil remains of various
dinosaurs, reptiles, mammals, fish, plants, and invertebrates are common in these formations.

Arizona

Cl crosses many formations with a high potentird for important paleontological resources. Link 700
would cross Jurassic and Triassic formations including the Chinle Formation, one of the major sources
of Late Triassic vertebrate fossils in the western hemisphere. Link 701 crosses Triassic deposits with
fossil footprints and bone fragments. Link 780 crosses formations with high potential for fossils of
reptiles, fish, dinosaurs (includlng dinosaur tracks), birds, crocodiles, mammals, plants, and invertebrates.
There is a known fossil location in the Mancos Shale along Link 780. In the vicinity of Link 780, there
are also 13 localities recorded by the Museum of No*em Arizona WA) on the flanks of Howell Mesa
(south of Milepost 62),2 MNA localities along Adeii khii Cliffs, and 2 MNA localities of early horse
and mammoth remains near Cameron.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohdi Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl. This portion of C2 crosses many formations with a predominantly high potentird for scientifically
important prdeontologicrd resources. Links 460 and 462 cross Jurassic and Triassic formations with high
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potential for fossils of dinosaurs (and dinosaur footprints), mammal-like reptiles, mammals, crocodiles,
reptiles, fish, and invertebrates.

Substation Alternatives

Shiprock Substation—The site is located in an area underlain by potentially fossiliferous sediments of
the Cretaceus Pictured Cliffs Sandstone, which has a high potential for fish, turtle, crocodile, plesiosaur,
omithischian (bird-hipped) and saurischian (lizard-hlpped) dinosaurs, and mammals.

Honey Draw Substation Site—The area is underlain by Jurassic deposits of the Carmel Formation and
Navajo Sandstone. The potential for fossils in the Carmel Formation is unknown. The potential for
fossils in the Navajo Sandstone is high (dinosaur tracks and partird remains of dinosaurs have been found
in Navajo Sandstone).

Red Mesa Substation Site—This area is underlain by Quatemary dluvid and eolian sediments overlying
Triassic-Jurassic deposits of the Carmel Sandstone. The potential for important resources is unknown.

Copper Mine Substation Site—This area is underlain by Quatemary alluvial and eolian sediments
overlying Triassic-Jurassic deposits of the Navajo Sandstone. Dinosaur tracks and partial remains of
dinosaurs are known to exist in Navajo Sandstone and a known location is near the Copper Mine Trading
Post approximately nine miles northeast of the substation site. Because these important paleontological
resources exist in Navajo Sandstone, there is a high potential for fossils at this site.

Moenbpi Substation —The area is underlain by Triassic deposits of tie Shinarump Member of the Chinle
Formation, which has a high potential for pdeontologic resources. The Chinle is one of the major

sources of Late Triassic vertebrate fossils in the western hemisphere. Known fossil localities in this
formation are southwest of Cameron.

Western Area Transmission Line Alternatives - Moenkoui to Marketplace

Northern 1 West @lw

Arizona

N1W crosses the Shinarump Member of the Chinle Formation, Kaibab Limestone, and Coconino
Sandstone with high potential for fossil vertebrates and invertebrates Links 1400, 1401, and 1660).
There are also broad areas of Quatemary alluvium and volcanics with low or no potential for fossil
resources. From the Aubrey Valley westward, the N1W crosses Quatemary alluvium and various other
formations with predominantly low or no potential. The potential for fossils in the Permian,
Pennsylvanian, and Mississippian formations along Link 1790 is unknown, but in this case, the potential
is probably high.
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Nevada

At the Colorado River crossing, the older dluvid deposits have an unknown (but probably high) potentird
for scientifically important fossils (Link 2060). The remaining Nevada portion of N1W crosses
nonfossiliferous Tertiary volcanic rocks and Precambrian metamorphic rocks as well as Quarternary
alluvial and eolian deposits with low potential (Links 2200 and 2180).

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as N1W with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hualapai Indian Reservation and replace Link 1790 on N1W.
Paleontological resources along this segment of N2 are similar to those along Link 1790 on N1W.

Nevada

The Nevada portion of N2 is the same as N1W.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this poin$ S2 is then the same as N2 proceeding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border. This segment of S2 crosses the Shinarump
Member of the Chinle Formation and Kaibab Limestone with a high potentird for vertebrate and
invertebrate fossils. There are also broad areas of Quatemary rdluvium and volcanic rocks with low or
no potential for fossil resources. There are four MNA sites in the Kaibab Limestone near Gray Mountain
&ink 1420). The cenfird portion of this rdtemative crosses volcanics with low or no potentird and Kaibab
Limestone with a high potential for fossil fish and invertebrates. From the Cottonwood Cliffs westward,
this alternative crosses Quatemary alluvium and various other formations with low or no potential. The
Permian, Pennsylvanian, and Mississippian formations along Links 1720 and 1960 have an unknown,
but in this case, probably high potential.

Nevada

The Nevada portion of S2 is the same as N1W and N2.
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Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.

Arizona and Nevada

At the Colorado Wver crossing, the older rdluvid deposits have an unknown (but probably high) potential
for scientifically important fossils Link 2040). In Nevada, Links 2040 and 2080 cross nonfossiliferous
Tertiary volcanic rocks and Precambrian metamorphic rocks, as well as Quatemary alluvial and colian
deposits with low potential.

Substation Alternatives

Red bke Substation Site—This site is located in an area that generally consists of Quatemary basalt
overlying Kaibab Limestone. The Quatemary basak has low or no potentird for fossils, while the Kaibab
Limestone has a high potential for vertebrate and invertebrate fossil resources.

Marketplace Substation and Mead Substation —Both sites are located in an area of Quatemary alluvium
and eolian deposits. The potential for fossil resources is low.

Microwave Communication Facility

There is no potential for fossil resources at this location.

LAND USE

The land use inventory for the dtemative routes includes descriptions of (1) linear features; (2) land
jurisdiction; (3) existing land uses; (4) future land uses; and (5) parks, preservation, and recreation areas,
Land uses were inventoried within a six-mile-wide study corridor (three miles on each side of the
alternative route reference centerline) to identify land uses that could be affected both directly and
indirectly by project construction and operation. The results of the land use inventory focus on areas
within 500 feet of the akemative routes. The overview section below introduces each component of the
land use invento~ and is followed by descriptions of land uses for each rdtemative in the eastern and
western areas. Appendix E contains tables that supplement the text.
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OVERVIEW

Linear Features—A priority for siting NTP was to use opportunities to parallel existing utility corridors,
to be more compatible with the existing land uses (Figures 3-3 and 34, Table E-2). Utility corridors in
the project area contain facilities such as transmission lines, pipelines, andor fiber optic cables. Sixty
to one-hundred percent of each alternative route is parallel to existing transmission lines.

Where existing transmission lines cross Federdly administered lands, the NPS, BLM, and Forest Service
have designated them as utility corridors, with one exception. The BLM Farmington District reviews
proposed linear facilities on a case-by-case basis. Designated utility corridofs on Federd lands are listed
in Table E-2. Linear features crossed by NTP dtemative routes include major roads, transmission lines,
and pipelines.

Jurisdictions—The alternative routes pass through three states and seven counties: New Mexico (San
Juan County); Arizona (Apache, Navajo, Coconino, Yavapai, and Mohave counties); and Nevada (Clark
County). Incorporated communities within the project area include Page and Seligman, Arizona; and
Boulder City, Nevada.

Lands along the alternative routes include those privately owned and those administered by Federal,
tribal, or state agencies. Federd agencies that administer lands include BLM, Forest Service, NPS, and
the Bureau of Reclamation (BOR). Three American Indian reservations are held in trust by the Federal
government on behalf of the Navajo Nation, Hopi Tribe, and Hualapai Tribe, respectively. Also, the
Navajo own land (fee simple) off the Navajo Reservation (Big Boquillas Ranch area) and the Hualapai
own land off the Hudapai Reservation (Crozier Ranch area). Over the last 100 years, the ownership of
certain Navajo and Hopi lands has bwn under dispute. These areas encompass the lands created by the
1934 boundary bill that defined the borders of the Navajo Reservation. The Bennett Freeze is a statutory
restriction, or “freeze,” on development in an area in the western portion of the 1934 reservation. The
Bennett Freeze does not preclude all developmen~ rather it prohibits development of lands without
written consent of both tribes. The four dtemative routes in the eastern portion of the project area would
cross and be affected by the Bennett Freeze and possibly other lands in litigation within the 1934
reservation.

The state of Arizona administers and owns land crossed by NTP dtematives, but no state lands are
crossed by the alternative routes in New Mexico and Nevada.

Land jurisdictions within a six-mile-wide corridor for the dtematives are shown on Figures MV-7E and
MV-7W, and the amount of each jurisdiction crossed by the dtemative routes is shown in Table E-3.
The Navajo Nation agencies and chapters are depicted on Figure 3-5, and the amount of each agency and
chapter crossed by the alternative routes is provided in Table E-4.

Existing bnd Use—Existing land uses include the following major categories-residential, agriculture,
timber management, rangeland for grazing, and mining.

Residences (including hogans) are dispersed throughout the project area, but are present in greater
concentrations rdong major transportation routes and where there are reliable sources of water. Mixes
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of residential, commercial, industrid, and public uses were identified in the communities of Watefflo}v,
Shiprock, and Fruitland in New Mexico; Teec Nos Pos, Red Mesa, Dennehotso, Shonto, The Gap,
bchee, Page, Dinnebito, Lukachukai, Grand Canyon Caverns, Peach Springs, Truxton, Seligman, and
Hackberry in Arizon% and Boulder City in Nevada.

The inventory of residences was initially conducted within a six-mile-wide corridor in support of visual
resource investigations. Follow-up land use studies were then conducted within a 500-foot-wide corridor
for routes adjacent to an existing transmission line, and within a 1,000-foot-wide corridor for new route
locations. Figures MV-8E and MV-8W provide a display of residences recorded at the general scale
within a six-mile-wide corridor. The 500-foot-wide inventory corridor and the proposed NTP right-of-
way provide the basis to determine the potential for both direct and indirect impacts on residences, as
discussed in Chapter 4. Inventories are based on the established location for the NTP line, relative to
which side of an existing line is paralleled. In general, the alternative routes in the eastern area are
adjacent to a far greater number of residences than in the western area. The residences that are adjacent
to routes through the Navajo and Hopi reservations are located in proximity to towns and roads as well
as along existing transmission lines and access roads available for local travel.

Agricultural crop lands along the dtemative routes are typically located in proximity to washes, streams,
and rivers. The largest irrigated agriculturrd area crossed by the dtemative routes is in New Mexico near
the San Juan River. Another agricultural area is located south of Many Farms in the Chinle Wash. On
the Navajo and Hopi lands, settlements and rural residences may have small agricultural fields for
personal subsistence. Crops typically grown in the region include alfalfa, corn, and assorted other
vegetables. The agricultural invento~ along the alternative routes is shown in Figures MV-8E and MV-
8W.

Timber management areas for ponderosa pine along the alternative routes are limited to the Chuska
Mountains on the Navajo Reservation. Pifion-juniper is managed on the Kaibab National Forest.

Livestock grazing is predominant throughout the project area as shown in Figures MV-8E and MV-8W.
Grazing areas and prescribed grazing densities are managed by the BLM, Forest Service, and Arizona
State Land Department on their respective lands. Inventories were also conducted for range
improvements including fences, water distribution systems, windmills, stock tanks, corrals, and wells.
In some areas, sage scrub has been cleared to promote growth of grasses for pasture.

There are a number of large, active mining operations and excavations in the region, primarily in the
Arizona portion of the project area (e.g., sand and gravel extraction, large coal mines, and lime mines).
All of these active operations would be avoided by the alternative routes. Prior to construction, this
invento~ would be updated.

Numerous individual, small mining claims are dispersed in areas along the alternative routes but were
not researched as a part of the NTP baseline inventory. Prior to construction, BLM would inventory the
mining claims along the route to identify and inform the claimants.
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Future hnd Use—The intent of the future land use component was to inventory planned and proposed
land uses and provide a general representation of how future development may occur. Future uses were
identified where available from (1) projected uses documented in general and comprehensive plans;
(2) recorded, specific development plans; and (3) zoning. Generally, the Federrd agency management
plans and community plans indicate that the agencies and communities will continue to manage their
respective areas primarily for the rural, open space character, allowing for compatible uses.

Park, Presemation, and Recreation—Recreational uses rdong the dtemative routes include one national
recreation area (Lake Mead NRA), two BLM ACECS (The Hogback and Black Mountain), a limited
number of developed recreation facilities (e.g., campgrounds, trails, picnic areas), and areas of dispersed
recreation (e.g., hiking, off-road vehicle activities), as shown on Figures MV-9E and MV-9W.

ALTERNATIVES

The results of the land use inventory are summarized below for each alternative route, substation, and
the communication site. Figures MV-7E through MV-9W illustrate land uses within a six-mile-wide
corridor. The tables in Appendix E provide supplemental information.

Eastern Area Transmission L]ne Alternatives

Glen Canyon 1 (GC1)

New Mexico

Linear Features<Cl parrdlels Western’s existing Shiprock-to-Glen Canyon 230kV transmission line
west from the Shiprock Substation for the entire distance along Links 100, 120, and 460. GC1 crosses
two pipelines and one transmission line, as well as two Tribal Routes and U.S. Highway 666.

kndJurisdiction-BLM land (3.6 miles) and Navajo Nation land (31.3 miles) is crossed by GC1. On
the Navajo Nation, GC1 crosses portions of The Hogback, Shiprock, Cudei, Beclahbito, and Teec Nos
Pos chapters witiln the Shiprock Agency.

fiisting hnd Use—There are no residences within 500 feet of the reference centerline of GC1 in New
Mexico, and agricultural lands along the San Juan River near Watefiow are avoided. Grazing is the
dominant land use on Navajo lands.

Parb, Presemation, and Recreation4Cl @ink 100) would cross approximately 3.6 miles of The
Hogback ACEC, an area designated to protect and preserve unique and rare plant species.
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Arizona

~inearFeatures+Cl continues to parallel Western’s Shiprock-to-Glen Canyon 230kV line along Links
460,461,580,581,586, and 587. A new corridor would be established in the Marsh Pass area (Links
463, 501, 502, 504, and 561) in order to avoid Monument Valley Tribal Park. West of the Navajo
Generating Station, GC1 parrdlels Nevada Power Company’s 500kV line along Link 620. Links 621 and
627 would rquire a new corridor across the city of Page and in the Lechee area. The remainder of GC1
parallels Western’s two Glen Canyon-to-Pinnacle Peak 345kV lines to the Moenkopi Substation along
Links 1389, 1393, 1397, 1383, 1384, and 1386.

Major transportation routes are crossed 16 times (seven U.S. highway crossings, three state highway
crossings, and six tribal route crossings). In addition, there are two crossings of pipelines and four
crossings of high-voltage transmission lines.

bnd Jurisdiction4Cl crosses the Navajo Nation for 223.8 miles in Arizona, including portions of the
Teec Nos Pos, Red Mesa, and Mexican Water chapters within the Shiprock Agency; and the Dennehotso,
Kayenta, Chilchinbito, Shonto, Inscription House, Kaibito, Lechee, Copper Mine, Tuba City, Bodaway,
and Cameron chapters within the Tuba City Agency. Private and municipally owned lands are located
within the Page city limits.

Existing bnd Use—There is a dispersed pattern of approximately 21 residences within 500 feet of GC1.
Residences in proximity to GC1 are along existing transmission lines Links 461,580,581,587, 1389,
1393, and 1397); roads, including U.S. 160 Link 461), Tribal Route 22a and State Route 564 Link 580),
and State Route 98 (Link 587); near towns including Red Mesa and Mexican Water (Link 461),
Dennehotso (Link 463), Shonto (Link 580), and The Gap Link 1383). Other towns that are near GCI
include Teec Nos Pos (south of Link 460), Kayenta (north of Links 502 and 504), Tsegi (north of Link
561), Lechee (south of Link 621), Copper Mine (east of 1393), and Cameron (east of Link 1386).

Future bnd Use—The city of Page has lands designated for industrird and open space uses along Links
620 and 621. The Dennehotso Chapter has identified plans for a potential housing development across
from the chapter house in Dennehotso, and the Teec Nos Pos Community Planning Area recommends
mixed use development in the area of Link 460 where a small commercird tourist-related facility has been
proposed.

Parb, Presemation, and Recreation—Commercial recreational sites within approximately 0.5 mile of
Link 621 include a shooting range operated by the Page Gun Club within the Page city limits, and a
facility for radio-controlled airplanes adjacent to the shooting range. The Great Western Trail, a multiple-
use recreational trail proposed to extend from Canada to Mexico, is crossed by Link 1397 north of The
Gap. The Shonto rodeo arena, located north of town, is adjacent to GC1 along Link 580.
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Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Linear Features—A new transmission line corridor would be established along Links 1390 and 1391.
In this area, similar to GC1, there is one crossing of State Route 98 and Tribrd Route 20, and crossings
of three high-voltage transmission lines Links 1390 and 1391). In contrast to the GC1 route, K1 avoids
crossing these high-voltage lines and roads near the ci~ of Page.

Land Jurisdiction—This segment of K1 crosses the Navajo Reservation for the entire length. Navajo
agencies and chapters crossed along this dtemative are the same as GC1.

fiisting hnd Use—Few residences are dispersed along Links 1390 and 1391 across the Kaibito Plateau,
and none were identified within approximately 500 feet of the reference centerline. The dominant
existing land use along Links 1390 and 1391 is grazing.

Park, Presemation, and Recreation—No parks, preservation, or recreationrd uses were identified along
this segment of K1.

Central 1 (Cl)

New Mexico

Linear Features<l parallels two TEP 345kV lines rdong Links 240,300, and a portion of 360, and an
APS 500kV transmission line along Link 700. Two U.S. highways, one tribal route, and five pipelines
are crossed.

bnd Jurisdiction—Lands surrounding and south of the Shiprock Substation are administered by BLM,
where 2.1 miles are crossed by Links 180 and 240. Privately owned lands are located along Link 240
(1.7 miles) noti of the San Juan River crossing. The remainder of the dtemative in New Mexico is on
the Navajo Reservation (36.4 miles). Whhin the Shiprock Agency, the San Juan, Nenahnezad, Sanostee,
Shiprock, Red Valley, and Cove chapters are crossed.

fiisting Land Use—Existing land uses include residentird, agriculturrd, and rangeland for grazing. Seven
residences are found in an area along Link 240 near the San Juan River, and seven residences are
dispersd along Link 700 east of the Chuska Mountains within the 500-foot-wide corridor. Oil wells are
also located within the vicinity of the alternative route near The Hogback.
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Parh, Presemation, and Recreation—Cl crosses The Hogback ACEC, which is designated to protect
unique and rare plant species that are listed as threatened and endangered (Links 180 and 240).

Arizona

Linear Features—Cl parallels an APS 500kV transmission line for the entire length of the alternative
along Links 700,701 and 780 into the Moenkopi Substation. There are a total of 12 crossings of major
transportation routes. Link 700 crosses one U.S. highway and two tribal routes. Link 780 crosses one
U.S. highway, one state highway, and tribal routes seven times. In addition, Link 780 crosses two
pipelines and one high-voltage transmission line.

bndJurisdiction—The Navajo Nation is crossed along Links 700,701, and 780 (114.3 miles), and Hopi
lands would be crossed along Link 780 (33.1 miles). This alternative would cross the Red Valley and
Cove chapters of the Shiprock Agency; the Round Rock, Lukachukai, Many Farms, Chinle,
TselanVCottonwood, Tachee~lue Gap, Whippoorwill Spring, Pifion, and Hard Rocks chapters of the
Chinle Agency; and the Coalmine Mesa and Cameron chapters of the Tuba City Agency of the Navajo
Nation.

Existing hnd Use—Land uses include residential, agricultural, timber management, rangeland for
grazing, and industrial. The dominant use is livestock grazing. Eighteen residences are located along
the alternative. Heavier residential concentrations within the six-mile-wide study corridor are located on
the western side of the Chuska Mountains near the community of Lukachukai (Link 700); along U.S. 191
between Many Farms and Chinle (Link 700); in the Burnt Corn Valley (Link 780); along Tribal Route
4 (Link 780); and near Hard Rocks and Dinnebito (Link 780). On American Indian lands, Navajo and
Hopi settlements and rural residences typically have small agricultural fields maintained for personal
subsistence. Industrial uses include oil production (wells) in and near the Chuska Mountains, and uses
associated with agriculture.

Link 700 crosses timber management areas Navajo Compartments 32 and 33) in the Chuska Mountains
for a distance of about seven miles in an existing transmission line corridor. Harvestable ponderosa pine
is found for a distance of approximately 2.1 miles along Cl in this area. Although currently inactive,
commercial logging has taken place in the Chuska Mountains, and areas have been cleared for
development by oil extraction facilities and the existing APS transmission line.

East of Cameron near the crossing of the Little Colorado River (Link 780), there are some excavations
that are reported to be reclaimed uranium mines, portions of which maybe located within the right-of-
way.

Future find Use—No planned or proposed uses were identified along Cl on the Navajo Nation. The
Hopi Comprehensive Development Plan, adopted in 1988, identifies one community development near
Cl in the vicinity of Hard Rocks. This development is called the Turquoise Community Development
and is under construction outside the right-of-way of Cl Link 780). The Hopi development plan also
indicates that future use along the alternative (Link 780) is designated for livestock grazing and
commercial development near Arizona State Route 264.
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Parks, Presemation, and Recreation—The Great Western Trail would be crossed by Link 780.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl.

Linear Features—With the use of Link 462 across Carson Mesa and through the Chinle Valley, a new
transmission corridor would be established. Along the Arizona portion of Link 460, C2 parallels
Western’s Shiprock-to-Glen Canyon 230kV line. Along Links 460 and 462 there are five crossings of
major transportation routes (three U.S. highways and two tribal routes).

hndJurisdiction—The Arizona portion of C2 crosses the Navajo Nation along Links 460 and 462. Link
460 and Link 462 cross the Teec Nos Pos, Sweetwater, and Rock Point chapters of the Shiprock Agency
and the Rouch Rock Chapter of the Chinle Agency.

Existing bnd Use—Existing land uses include residentird and grazing rdong the western portion of Links
460 and Link 462. One residence was identified rdong the western portion of Link 460 within 500 feet.
A total of 10 residences were identified with 500 feet for the entire C2 route. Grazing is the dominant
use.

Future hnd Use—The only other planned or proposed land use identified was in the area of Teec Nos
Pos. The Teec Nos Pos Community Planning Area recommends mixed use development in the area of
Link 460; a small commercial tourist-related facility has been proposed.

Substation Alternatives

Sh@rock Substation—The existing Shiprock Substation is owned by Western and is surrounded by land
administered by BLM. me use at the substation is industrid, associated with operation and maintenance
of the transmission lines. The substation is surrounded by The Hogback ACEC, designated to protect
unique and rare plant species. Use in the immediate vicinity of the substation is grazing. No other uses
exist or are planned in proximity to the substation.
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Honey Draw Substation Site—This site is located on the Navajo Nation, south of Page, within the
boundaries of the hhee Chapter in an area known as Honey Draw. The only existing or planned land
use in the area is grazing.

Red Mesa Substation Site—This site is located approximately 10 miles south of Page along Link 1389.
The site frdls within the boundaries of the Copper Mine Chapter and is approximately six miles northwest
of the community of Copper Mine. The predominant land use in the area of the site is grazing. No other
existing or planned land uses were identified in the immediate vicinity.

Copper Mine Substation Site—The site is Iocatd approximately 25 miles south of Page along Link 1393,
just north of the Bennett Freeze area. The site falls within the boundaries of the Copper Mine Chapter.
The primary land use in the area is grazing, with scattered residences in the vicinity.

Moenkopi Substation —The site is located near the existing Moenkopi Substation on the Navajo Nation.
The use is industrid, associated with the operation and maintenance of transmission lines, and the land
use in the area of the site is grazing. No other existing or planned land uses were identified in the
immediate vicinity of the substation site.

Western Area Transmission Line Alternatives - MoenkoDi to Marketplace

Northern 1 West ~1~

Arizona

Linear Features—Nl W parallels an APS 500kV transmission line along the entire route in tilzona.
There are 12 crossings of major transportation routes. Link 1660 crosses one U.S./State highway and one
county road (twice). Link 1790 crosses county roads or tribal routes six times. The eastern portion of
Link 2060 crosses two coun~ roads and one U.S. highway. In addition, two high-voltage transmission
lines are crossed along the eastern portion of Link 2060.

Land Jurisdiction—Mong the Arizona portion of NIW, land jurisdictions include Federal, state, Navajo
Nation, Hualapai Tribe, and private. West of the Moenkopi Substation area, the Cameron Chapter of
the Tuba City Agency of the Navajo Nation is crossed by Link 1400. The Kaibab National Forest is
crossed for about 19.1 miles on Links 1400, 1401, and 1660. Mixed state and private land is crossed by
Links 1660, 1740, and 1741. Some of the private land is an area known as the Big Boquillas Ranch,
much of which is owned by the Navajo Nation, and adjacent state lands are leased to the Navajo Nation.
Hudapai lands are crossed by Link 1790 (35.1 miles). West of the Hudapai lands, the majority of land
rdong Link 1790 is administered by BLM. Along Link 2060, jurisdiction includes mixed (checkerboard)
BLM and private lands, and lands administered by the NPS at the Lake Mead NRA. The BLM Kingman
Resource Area Draft Resource Management Plan (1993) includes a list of lands proposed for disposal
northeast of DoIan Springs &ink 2020).

fiisting Land Use—NIW parallels an existing transmission line, which is a designated utility corridor
across the Federally administered lands. No residential uses were identified within approximately 500
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feet of N1W. The only residential concentration near N1W is on the subdivided land south of Link 2060
and northeast of Dolan Springs. The dominant land use is livestock grazing. The land-managing
agencies Forest Service, BLM, and Hualapai Tribe) have divided rangelands in the region into grazing
allotments to facilitate the management of the land for livestock grazing. Much of the private land and
state trust lands are also open range. An airstrip was identified approximately 0.5 mile south of Link
1790, near Frazier Well Road. Within the Kaibab National Forest, the majority of lands crossed consist
of pifion-juniper woodlands, which are not suitable for harvest.

Future bnd Use—No planned or proposed land uses were identified in the immediate vicinity of N1W.
In Coconino County, lands along NIW are zoned for rural residential or agricultural residential, but no
plans for development were identified. In Mohave County, Link 2060 crosses or is adjacent to private
subdivided lands (near DoIan Springs, Lake Mohave Ranchos, and Keno Ranches), but there are no
specific plans for development.

Parh, Presemation, and Recreation—A number of areas, either preservation or recreation, are crossed
by the Arizona portion of N1W in the existing utility corridor. On lands administered by the Forest
Service, N1W Link 1400) crosses areas classified as “semi-primitive non-motorized;’ areas
characterized by predominantly unmodified natural environment with no motorized use allowed. Also,
the Arizona Trail is crossed on the Kaibab National Forest by Link 1401. BLM’s Black Mountain ACEC,
located northwest of Kingman, is crossed by Link 2060 for approximately three miles. BLM is proposing
219,428 acres for the ACEC, which provides habitat for special status wildlife and plants, contains
prehistoric and historic cultural resources, and offers recreation activities such as hunting, camping,
picnicking, and nature viewing. The Grand Canyon Railroad, carrying tourists from Williams to the
Grand Canyon, is crossed by NIW along Link 1660. Link 1790 crosses the proposed Music Mountains
Crest Trail. Link 2060 to the west crosses the Lake Mead NW for about 6.5 miles. The NRA offers
land and water recreation activities; however, the most popular recreation uses in the area of N1W are
water sports (e.g., boating, fishing, swimming, water skiing).

Nevada

Linear Features-NIW parrdlels the APS 500kV line along Link 2060 and a portion of Link 2200. As
Link 2200 approaches the Marketplace Substation in the Eldorado Valley, two additional 500kV lines
and three 230kV lines are paralleled until their termination point at Marketplace. One U.S. highway,
three high-voltage transmission lines, and one fiber optic cable is crossed.

bndJurisdiction—The Nevada portion of N1W cross= primarily three jurisdictions-NS, BOR, and
BLM. Link 2060 crosses NPS-administered Lake Mead NRA for about 4.4 miles, 0.4 mile of which is
land that was withdrawn by BOR for purposes of power-facilities development.

fiisting bnd Use—Nl W pardlels an existing transmission line, which is in a designated utility cotidor.
The primary land use is livestock grazing on BLM-administered land. Residences were not identified
within approximately 500 feet of the reference centerline of alternative N1W.

Future tind Use—No planned or proposed land uses were identified rdong N1W.
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Park, Presemation, and Recreation—Link 2200 crosses the Eldorado Valley Transfer Area, which
Boulder Ci~ plans to use for recreation, open space, a desert tortoise preserve, and a solar-power peaking
station. Parks, preservation, and recreation areas in the vicinity of this route include the Lake Mead NRA
&lnk 2060). The BLM fieteba Peaks Wilderness Study Area ~SA) is located adjacent to and south of
Link 2060 in Clark County.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as NIW with the exception of Links 1742, 1S00, 19S0, and 2020,
which are located to the south of the Hualapai Indian Reservation (and replace Link 1790 on N 1W).

Linear Features—finks 1742, 1S00, and 19S0 are not in an existing utili~ corridor. Link 2020 parallels
existing 345kV and 500kV lines. In this area N2 crosses a toti of three major transportation routes—two
U.S. highways, and one county road. Links 1742 and 19S0 each crosses U.S. Route 66 once. Also,
there are two crossings of a fiber optic cable along Link 19S0.

Land Jurisdiction-Link 1742 crosses lands of mixed (checkerboard) state and private ownership. Some
of the private land along Link 1742 is owned by the Navajo Nation. BLM-administered land is along
Links 19S0 and 2020. In the area west of the Music Mountains, the land-ownership pattern is mixed
(checkerboard) BLM and private. The BLM fingman Resource Area Draft Resource Management Plan
(1993) includes a list of lands proposed for disposd northeast of DoIan Springs (Link 2060). Link 19S0
(new corridor) also crosses private land owned by the Hurdapai Tribe.

Existing bnd Use4ne residence is located within approximately 500 feet of Link 19S0 near Route 66.
The primary existing land use is grazing. The land-managing agencies have divided the rangeland into
grazing allotments to facilitate management of grazing.

Future hnd Use—Similar to the areas along N1W, areas rdong N2 are zoned for rural residential or
agricultural residential but no development plans were identified. Link 2020 crosses or is adjacent to
private subdivided land west of the Music Mountains, but there are no specific plans for development.

Parh, Presemation, and Recreation—Park, preservation, and recreation uses include historic Route 66
crossed by Links 1742 and 19S0, historic Beale Wagon Road crossed by Link 19S0, and the proposed
Music Mountains Crest Trail crossed by Link 19S0.

Nevada

The Nevada portion of N2 is the same as NIW.
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Southern 2 (S2)

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 proceeding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border.

Arizona

Linear Features—S2 parallels two APS 500kV lines along Links 1420, 1480, 1520, 1640, and a small
portion of 1680. Along Links 1680, 1720, 1960, and 2000, S2 parallels a variety of fiber optic lines and
pipelines. Along a portion of Link 2000, and along Link 2006, S2 parallels a Western 345kV line and
a Salt River Project (SRP) 500kV line.

There are 11 crossings of major transportation routes along this portion of S2. Links 1640, 1680, 1720,
and 2000 cross one interstate highway (twice), two U.S. highways (three times), one state highway, and
five county roads. In addition, Links 1640, 1720,1960, and 2000 would cross 11 pipelines, 4 fiber optic
lines, and 4 high-voltage transmission lines.

bnd Jurisdiction—Land jurisdictions along this portion of S2 include Navajo Nation, Forest Service,
BLM, state of Arizona, and private. West from the Moenkopi Substation area, S2 crosses the Cameron
Chapter of the Tuba City Agency of the Navajo Nation along Links 1420 and 1421. Mixed
(checkerboard) state (56.1 miles) and private lands are crossed intermittently along Links 1421,1480,
1520, 1640,1680,1720, 1960,2000, and 2002. BLM and private lands are crossed by Links 2002 and
2006. The Kaibab National Forest is crossed by portions of Links 1640 and 1680.

Existing hnd Use—Existing land uses along S2 include residential, rangeland used for grazing,
agricultural, and industrird. Seven residences were identified within approximately 500 feet along Links
1420, 1960, and 2006. Within the six-mile-wide study corridor, heavier residential concentrations are
located near Seligman north of Link 1720, Hackberry Link 2002), and Antares Link 2006). An airstrip
was identified at the base of the Cottonwood Mountains, southeast of Hackbe~ about 0.5 mile from Link
2000.

Future bnd Use—No planned or proposed developments were identified along the Arizona portion of
S2. Designated utility corridors exist where S2 parallels existing transmission lines across Federd lands.
Private lands in Coconino County are zoned rural residential and agriculturrd residential, and are expected
to remain rural in character with very low density residential use. In Mohave County, Link 2020 crosses
or is adjacent to planned subdivisions, but there are no specific plans for development. Portions of Links
1640 and 1680 cross the Red Lake area north of Williams, Arizona. According to the Red Lake Area
Plan, developed by the Red Lake Planning Committ=, the unsubdivided private land in the project area
is primarily zoned “General,” 10-acre minimum parcel size, which allows one dwelling per parcel.

Park, Presentation, and Recreation—A proposed section of the Arizona Trail is crossed by Link 1480,
Link 1640 crosses the San Francisco Peaks Scenic Road, and Link 1680 crosses the historic Berde Wagon
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Road and the Grand Canyon Raihoad. Historic Route 66 is crossed by Link 1720 southeast of Seligman
and north of Hackberry on Link 2006.

Link 2002 crosses another segment of the Beale Wagon Road.

Nevada

The Nevada portion of S2 is the same as N1W and N2.

Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 ~4), Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080. The following land use discussions focus on descriptions of Links 2040 and 2080.

Arizona

Linear Features—Link 2040 parallels an SW 500kV line and a Western 345kV line. One U.S. highway
and four county roads would be crossed Link 2040. Also, there are two crossings of a coaxial cable.

Land Jurisdiction—Land ownership along Link 2040 is mixed (checkerboard) with BLM, private lands,
and a small area of state land in the Detrital Valley. Unincorporated private lands in this area are under
the administration of Mohave County. The NPS-administered Lake Mead NW is crossed by Link 2040
(7.2 miles).

Existing bnd Use—Existing land use identified along Link 2040 consists of livestock grazing. No
residences were identified within 500 feet along the entire route.

Parb, Presemation, and Recreation—Link 2040 crosses the Lake Mead NRA for 7.1 miles in Arizona.
The Willow Beach Marina, National Fish Hatchery, and Willow Beach overlook are located within the
land use study corridor, but are not in the immediate vicinity of Link 2040.

Nevada

Linear Features—An SRP 500kV line and a Western 345kV line are parrdleled rdong Link 2040. Several
high-voltage transmission lines pass through the area near the Mead Substation terminus, two of which
would be crossed by Link 2040.
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Land Jurisdiction—Link 2040 crosses NPS-administered Lake Mead NRA for about 9 miles, 2.8 miles
of which are in a BOR power withdrawd. Just east of the Mead Substation, Link 2040 crosses BOR-
administered land (1.8 miles).

fiisting bnd Use—Existing land use along Link 2040 in Nevada is limited. Link 2040 parallels two
existing transmission lines, which are located in an NPS-designated utili~ corridor across the Lake Mead
NRA, and terminate at the Mead Substation.

Future bnd Use—At the western end of Link 2040 near the Mead Substation, the Boulder City Master
Plan indicates plans for anew airport, public, quasi public, residential, and commercial uses; however,
Link 2040 would not be adjacent to or cross any of these.

Parh, Presemation, and Recreation—Lake Mead NRA proposes the recreational Canyon-Rim Trail
along the rim of the Black Canyon, which is crossed by Link 2080. The trail will start at the NPS Visitor
Center and terminate about 20 miles south in the area of the Eldorado Canyon Road. Several recreational
facilities were identified within dtemative study corridors near Boulder City, but none are crossed by or
adjacent to Links 2040 and 2080.

Substation Alternatives

Red Lake Substation Site—The site is located on Arizona state trust lands. Existing land uses in the
vicinity of the site are limited primarily to livestock gazing. No other uses were identified within one-
quarter mile of the site. Future land use in the general area is planned as rural residentid. The substation
site is located within the Red Lake Planning Area. Unsubdivided private land in the vicinity of the
project area is primarily zoned General (e.g., 10-acre minimum parcel size), which allows one dwelling
per parcel. No parks, preservation, or recreation uses were identified in the immediate vicinity.

Markeqlace Substation—The Marketplace Substation is located within the boundaries of Boulder City.
Land use at the substation is industrid, associated with operation and maintenance of the transmission
lines. The surrounding area is used for livestock grazing. No planned or proposed land uses, parks,
preservation, or rwreation uses were identified in the immediate vicinity of the Marketplace Substation.

Mead Substation—The Mead Substation, south of Boulder City, is owned and operated by Western.
Lands surrounding the substation are administered by BOR Use at the substation is industrid, associated
with operation and maintenance of transmission lines. The surrounding area is used for livestock grazing.
No other uses were identified within one-quarter mile of the substation. No planned or proposed land
uses, parks, preservation, or recreation uses were identified in the immediate vicinity of the Mead
Substation.

Microwave Communication FaciliN

The existing Bill Williams Mountain communication site is administered by the Kaibab National Forest
and is within the Bill Williams Peak off-road vehicle closure area. The Forest Service classifies the
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general use of the area as roaded and natural. Recreation activities that take place in the vicinity of this
site include hunting, fishing, dispersed camping, sightseeing, cross country skiing, and hiking.

SOCIOECONOMIC

This section presents the social and economic characteristics of the people and communities in the
vicinity of NTP’s alternative routes and facilities. The following discussion addresses the data
inventoried including general data regarding state, county, and American Indian communities; and
provides a general overview of the state, county, and American Indian populations socioeconomic
conditions.

INVENTORY DATA

State and County (Non-American Indian)

Detailed statistics on demographic, social, and economic characteristics of each county were compiled
for the study, including population by sex, race, and age; family income and poverty status; labor force
and employment (by industry and by occupation); housing tenure and conditions; and fiscal conditions.

The socioeconomic studies used a wide variety of sources, primarily governments and academic
institutions, with emphasis on local area social and economic conditions. The decennial censuses by the
Federal govemmen~ periodic regional and local economic surveys by Federal, state, and county
governments; and studies by academic and private research organizations provided a myriad of time-
series data on demographic and economic trends in counties and regions. Institutions contacted and other
sources of data on general state, county, and city socioeconomic characteristics are listed in Chapters 5
and 6. Statistical abstracts from each state as well as comprehensive annual financial reports for each
county and the two cities &age and Boulder City) in the project area were obtained. Baseline economic
data sets for each county were provided from the Minnesota ~PLAN Group. Summaries of the
information are included in the overview of the project area.

American Indian Communities

Alternative routes cross the Navajo, Hopi, and Hudapai reservations and lands occupied by the San Juan
Southern Paiute tribe. Specific communities were selected for the inventory based on their distance from
the alternative routes and availability of socioeconomic data. All of the selected communities fall within
20 miles of the alternative routes, and are located at an average distance of five miles from alternative
routes.

Data collection consisted of a review of public documents and other sources. Most of the material was
obtained from the Government Documents library at Arizona State University and the University of New
Mexico. Tribal planning agencies were contacted for specific data on tribes. The Navajo recommended
the following three publications:
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■ 1990 Census, Population and Housing Characteristics of the Navajo Nation (Division of
CommuniQ Development, Navajo Nation 1993)

■ Chapter Images: 1992 Edition (Division of CommuniQ Development, Navajo Nation 1993)

■ Navajo Nation FM (Division of Economic Development, Navajo Nation 1994)

A listing of all agencies and other knowledgeable persons that were contacted is provided in the summary
of agencies consulted (Table 5-2 in Chapter 5).

OVERWEW

States and Counties

The seven counties in which alternative routes could be located had an aggregate population of 1.27
million at the time of the 1990 census and, according to state and Federal projections, would reach 1.57
million in 1995 and 1.78 million by the year 2000. This projected growth represents an average growth
rate of 3.4 percent per year for the project region; in fact, this growth is skewed by the higher rates
projected for the western counties of Mohave, Arizona, and Clark, Nevada (at 4.2 and 3.5 percent per
year, respectively), offsetting slower population growth rates in the other more rural counties that make
up the eastern and central portions of the region (San Juan-1.3 percent per yew, Apache—1.6 percent;
Navaj&l.4 percent Coconin@2. 1 perceng Yavapai-2.7 percent) (Statistical Abstracts for Arizona,
Nevada, and New Mexico 1993/1994 and Bureau of the Census 1994).

A review of comparative demographic, social, and economic data for the seven counties reinforces the
picture of a lower income, rural socioeconomic setting dominating the eastern half of the project area,
while the western half shows greater economic vitality and diversi~. Data for the counties were
compiled that compare such indicators as population, occupation, housing tenure and facilities, per capita
expenditures, tax revenues, and such measures of income as household and per capita income, percent
of persons and families below the poverty level, and level of unemployment. The counties of San Juan,
Apache, Navajo, and, to a lesser extent, Coconino have the highest proportions of American Indian
residents and the highest incidence of economic dependency and distress in the project area.

The primary indicators of the socioeconomic health of a community are income, employment,
dependency (numbers of below- and above-working age residents), and household size. Virtually all of
San Juan Coun~’s indicators are lower than the statewide New Mexico averages, as is the case with the
two most easterly Arizona counties (Apache and Navajo) relative to Arizona statewide averages. To a
lesser extent, Coconino County’s indicators fdl below the Arizona statewide average, but are uniformly
higher than its eastern neighbors. Arizona’s Yavapai and Mohave counties show the impact of high
percentages of retirement age residents: somewhat lower per capita incomes relative to the statewide
average, but significantly lower poverty percentages and higher home vrdues and educationrd attainments
than their eastern neighbors. Finally, Clark Coun~ reflec~ the southern Nevada boom in gaming,
tourism, and industrid development in its levels of income, employment, housing vrdue, and educational
attainment.
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American Indian Po~ulations

This section describes the socioeconomic environment of the Navajo, Hopi, Hualapai, and San Juan
Southern Paiute populations in the vicinity of the project dtematives, and Navajo chapter services.
Table 3-4 presents an overview of the various tribes present in the area.

Hopi

The Hopi Reservation is located in north-centrrd Arizona, and covers 1,561,213 acres. Nearly 80 percent
of the reservation is in Navajo Coun~, with only Moenkopi, Cord Mine Mesa, and Sand Springs located
in Coconino County.

Between 1970 and 1990, the population on the Hopi Reservation expanded from 4,966 to 9,199 residents
(an 8.5 percent increase overall). This increase may be related to increased job opportunities in
neighboring communities such as Hagstaff. In 1989,61 percent of the Hopi labor force was unemployed.
The median household income was $14,325, with 52.5 percent based on a mix of social security, public
assistance, and retirement benefits. Per capita income on the reservation was $4,953 in 1989, with 48.2
percent of the people living below the poverty level. Housing statistics showed an average of 3.3 persons
per household in 1990. Data on kitchen facilities and plumbing for these households were not available,
and data on electricity were available only for Coconino County. Ten percent of Hopi houses in
Coconino Coun~ had electric power in 1990, and 77 percent of the houses on the Hopi Reservation used
wood or gas for fuel.

The economic base of the Hopi rests on subsistence agriculture, some manufacturing (e.g., artisan
industry), tourism, and government. ~ucation, health services, government administration, and livestock
grazing provide most of the jobs on the reservation.

Data on the public finances (sources and uses of public funds) of the Hopi were not available.

Hualapai

The Hualapai Reservation is located in northwestern Arizona and covers 992,463 acres predominantly
in Mohave and Coconino counties, with a very small portion in northwestern Yavapai County. The
number of residents on the reservation is relatively smrd1482 in 1970, rising to 1,498 by 1990.

In 1990, 54.7 percent of the Hualapai labor force was unemployed. Median household income was
$11,071 in 1989 while per capita income was $3,711. Fifty-five percent of the population was below the
poverty level, while 52.5 percent of the households were receiving supplemental income from Social
Security, public assistance, or retirement benefits. Housing sbtistics indicate an average of 3.8 persons
per household. Data on kitchen facilities and plumbing for these houses were not available. The
available data indicate that 7.2 percent of the houses on the reservation had electricity in 1990, while
wood and gas were used in 77 percent of Hualapai households.
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TABLE 3-4
DIST~UTION OF ~ENCAN ~D~N T~ES ~ THE PRO~CT AREA

San Juan
Navajo Hopi Hualapai Soutiern Paiute

State Arizona,New tilzona Arizona Arizona
Mexico

County SanJuan,New Navajo,Coconino, Mohave,Coconino, Coconino
Mexico;Apache, Arizona Yavapai;Arizona
Navajo,Coconino,
Arizona(])

Principal Shiprock,New Moenkopi, PeachSprings Tuba City
Communities in Mexico;Window Kykotsmovi,
the Resewations Rock,Fort Oraibi,Bacavi,

Defiance, Shungopavi,
Lukachukai,Chinle, Shipalovi,
RockPoint, Mishongovi,
Kayenta,Lechee, Polacca,Walpi,
Tonalea,TubaCity Sichomovi,Hano,

LowerMoenkopi

Acreage, 1991 ‘2) 14,775,066 in 1,561,213 992,463 NA
tilzonw (Arizona) (Arizona)
2,329,600 in New
Mexico

Population
Trends(3)

1970 95,104 4,966 682 NA
1980 140,984 8,253 988 NA
1990 155,276 9,199 1,498 NA
1996 not available 9,607 2,033 250

Primary Economic livestock,mining, livestock,mining, livestock,tourism NA
Base manufacturing, manufacturing,

tourism tourism

‘1) McKinley (New Mexico) and San Juan (Utah) counties included in Navajo Reservation lands outside ~ area.
‘2) Source: Arizona Commission on Indian Affairs, in Arizona Statistic~ Abstract university of Arizona 1993).
‘3) sources. Navajo - 197&U.S. Census from Navajo Nation FM statistical abstract Navajo Nation Division of

Economic Development 1994), New Mexico Trust Lands population excludd until 1980 Census; 1980 and
199Wensus of total population in Chapter Images: 1992 Whion @avajo Nation 1993). Hopi and Hudapai—Arizona
Commission on Indian Affairs, from Arizona Statisticrd Abstract university of Arizona 1.993). 1996 data from BIA
Phoenix Agency Office.

NA The San Juan Southern Paiutes were fonndly recognized by the Feded government as a tribe in 1990. Reservation
lands have not been assigned.
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The Hualapai’s economic base rests on livestock grazing, tourism, and government. These activities,
along with education, transportation, and health services provide most employment.

Data on the public finances (sources and uses of public finds) of the Hualapai were not available.

San Juan Southern Paiute

The San Juan Southern Paiutes were formally recognized by the Federal government as a tribe in 1990,
but were not assigned reservation lands. The lands they claim are in the region of the project but would
not be crossed by any of the NTP alternative routes. At present the San Juan Southern Paiute reside
mainly in Coconino County, Arizona, and in 1996, 250 members were documented by BIA as living in
the area. Census data for 1990 are not available for the San Juan Southern Paiute, so it is not possible
to provide detailed demographic statistics. However, since the San Juan Southern Paiute Tribe is located
in Coconino County, it probably experiences economic conditions similar to those of the Navajo living
in the area.

Navajo

The Navajo Reservation extends from northwestern New Mexico to north-central Arizona, spanning four
counties including San Juan County in New Mexico, and Apache, Navajo, and Coconino counties in
Arizona. In 1991, the Navajo Reservation covered approximately 2,329,600 acres in New Mexico and
14,775,068 acres in Arizona. The Navajo Reservation is subdivided into 110 local jurisdictions referred
to as chapters. Although the socioeconomic characteristics of the Nation vary across the study area, basic
trends are clear.

From 1970 to 1990, population trends for the reservation and trust lands indicated a substantial but
slowing rate of increase, rising from 95,104 in 1970 to 140,984 in 1980, and to 155,276 by 1990. While
the median age of Navajo residents is low (22.3 years), a decreasing birthrate and out-migration of young
people searching for jobs and education are factors that have contributed to a lower rate of population
growth.

In 1990,27.9 percent of the Navajo Nation’s labor force was unemployed. The mean annual household
income was $10,433. Income from social security, public assistance, and retirement benefits contributed
to the economy, with 58.8 percent of the households in 1990 receiving funds from at least one of these
sources. The Navajo Nation’s per capita income level in 1990 was $4,106, with 56.1 percent of the
population living below the poverty level. Housing statistics indicate an average of 4.07 persons per
household in 1990. Fifty percent of the houses on the reservation lacked complete plumbing and 77.5
percent lacked complete kitchen facilities and telephones. Wood and gas were the principal fiels in 81
percent of the homes.

The economic base of the Navajo Nation rests on cod mining, some manufacturing (e.g., artisan
industry), tourism, and government. Livestock grazing, mining, retail trade, construction, health, and
education provide most of the jobs on the reservation.
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Data on the public finances (sources and uses of public funds) of the Navajo Nation were not available.

Navajo Chapter Services —The manuscript Chapter Images was reviewed to identify the locations of
health and safety services in the project area that could be used by construction personnel. Due to the
number and range of health and safety services offered by individual chapters, comprehensive tables of
police, fire, and hospital services that serve each chapter within the Navajo Reservation were compiled.
To provide an overview of the range of services available and the primary locations of police, hospital,
and fire protection services within the Navajo Reservation, the data are summarized below for the
Western Navajo, Eastern Navajo, Fort Defiance, Chinle, and Shiprock agencies.

Ten police service districts and substations serve the entire Navajo Reservation, covering 110 chapters.
The Crownpoint district (serving 32 chapters), Shiprock (19), Tuba City (10), Window Rock (16), and
Chinle (15 ) districts serve 84 percent (92) of the chapters in the Navajo Reservation. The remaining
districts, Kayenta (8), Dilkon (5), Ganado (3), Pifion (l), and the Toyei Substation (1) serve the remaining
18 chapters. Table 3-5 summarizes the information. A total of 272 police officers were identified with
the police service districts, distributed as follows among the Navajo agencies: Western Navaj&77;
Eastern Navajti7; Fort Defiance+l; Chinle47; Shiprock40.

I
I
I

TABLE 3-5
NUMBER OF C~PTERS SERVED BY POLICE SERVICES

(by agency)

Police Service Western Eastern Fort
District Navajo Navajo Defiance Chide .Shiprock Totals

TubaCity District 10 10

KayentaDistrict 7 1 8

ToyeiSubstation 1 1

WindowRock 1 15 16

Crownpoint 29 3 32

Ganado 3 3

Dilkon 5 5

Chinle 1 13 1 15

Shiprock 1 18 19

Pifion 1 1

Totals 18 30 28 14 20 110

I
I
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Twenty-two hospitals serve the entire Navajo Reservation, collectively covering 186 chapters. On
average, each hospital serves 8.5 chapters. The Steamboat Chapter in the Fort Defiance Agency is served
by the greatest number of hospitals (a total of four), while 32 chapters are served by only one hospital
facility. Table 3-6 presents a summary of the data. The Gallup Indian Health Center serves the largest
number of chapters within the Navajo Nation (36 chapters), and is followed by the Shiprock Indian
Health Center (serving 23 chapters). The Crownpoint Indian Health Facility and Chinle Indian Hospital
each serve 20 chapters while the Fort Defiance Indian Health Center and the Tuba City Indian Medical
Center serve 19 and 18 chapters, respectively. The San Juan Regional Medical Center and the Keams
Canyon Indian Hospitrd serve 11 and 10 chapters, respectively. The Winslow Health Center serves six
chapters, Sage Memorial Hospital and Rehoboth McKinley Christian Center each serve four, Monument
Valley Health Facility serves three, Albuquerque and HagstaffIndian Hospitals each serve two chapters,
while Blackrock, Ganado, Kayenta, Laguna-Acoma, Page, Presbyterian, Socorro and Zuni medical
facilities each serve one chapter.

Information on fwe protection and prevention services for each chapter was obtained from the manuscript
Chapter Imges, but this data consisted of agency maps showing fire trucks within chapters that provide
this service. It is uncertain whether these services are available to adjoining chapters, but given the
isolation of many chapters from large cities, it is assumed that the chapters with fire services provide
protection in adjoining chapters. The Fort Defiance Agency contains the most chapters with fire
protection services (seven), followed by the Chinle Agency (five), the Western Navajo and Shiprock
agencies (four each), and, finally, the Eastern Navajo Agency with four chapters served.

VISUAL RESOURCES

The visual resource inventory includes the evaluation of scenic qurdity, existing visual conditions, visual
sensitivity, and agency management objectives. A six-mile-wide study corridor, three miles on each side
of the reference centerline, was used to inventory visual resources as it represents an approximate
threshold for moderate to high visual impacts. In special locations identified by cooperating agencies,
impacts were studied beyond three miles.

The visual resource inventory is summarized in two major sections below. First, a project area overview
describes applicable regulations and introduces each component of the visual resource inventory, and
second, the results of the inventory are summarized by alternative route. Maps illustrating these
descriptions include Figures 3-3 and 3-4 and Figures MV-1OE through MV-13W.

OVERWEW

Scenic QualiU—The elements of scenic quality include the character and diversity of landform,
vegetation, water, color, and cultural or man-made features. Landscapes with greater diversity of features
are typically considered to have higher scenic quality.

Navajo Transmission Project Chapter 3- Affected Environment

September 1996 3-61



—.

TABLE 3-6
NUMBER OF CHAPTERS SER~D BY HOSPITAL SERWCES

(by agency)

Western Emtern Fort
Service District Navajo Navajo Defiance Chide Sbiprock Totils

Albuquerque Indian 2 2
Hospital

Blackrock 1 1

Chinle 1 4 14 1 20

Crownpoint 18 2 20

Hagstaff 2 2

Fort Defiance 2 17 19

Gallup 17 13 1 5 36

Ganado 1 1

Kayenta 1 1

Keams Canyon 1 7 2 10

Laguna-Acoma 1 1

Monument Valley 2 1 3

Page 1 1

Presbyterim Medicd 1 1
Service

Rehoboth McKinley 3 1 4
Christian Hospital

Sage 4 4

San Juan 2 9 11

Shiprock 3 20 23

Socorro 1 1

rubs City 16 2 18

Winslow 3 3 6

Zuni 1 1

rotals 26 52 47 s 36 186
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The project area includes a diverse range of largely undeveloped vistas and open landscapes interspersed
with small communities and rural towns. The landscapes are dominated by the distinctive features and
Iandforms of the Colorado Plateau and Basin and Range physiographic provinces.

A majority of the project area in New Mexico and Arizona is located on the Colorado Plateau. Major
distinguishing Iandforms of the Colorado Plateau are formed from horizontal strata including mesas,
canyons, and landmarks such as Shiprock. Vegetation is generally sparse with densely forested areas
limited primarily to the Chuska Mountains. Water features are isolated and limited to the San Juan and
Colorado rivers, as well as other ephemeral creeks. The region is otherwise arid. The exposed strata in
the landforms provide a wide range of colors such as those that occur in the Monument Valley Navajo
Tribal Park, Painted Desert, Chuska Mountains, Black Mesa, and portions of the Grand Canyon.

The Basin and Range area in Nevada is distinguished by isolated, roughly parallel, north-south trending
mountain ranges separated by closed (undrained) desert basins. There is limited diversity in the basin
areas; however, the surrounding ranges provide visual interest and diversity in landforms, vegetation, and
color.

For purposes of the visual resource studies, areas are assigned one of the following scenic quality
classifications:

Class A—1ands of outstanding or distinctive diversity or interest
Class B—lands of common or average diversity or interest
Class C—1ands of minimal diversity or interest

Eight percent of the lands crossed by NTP alternatives are Class A lands. These are represented by
unique landscapes including high relief mountains, escarpments, highly dissected canyons, monumental
landforms, and riverways. Forty-six percent of the lands crossed by NTP alternatives are Class B lands.
Class B scenic quality areas consist primarily of rolling vegetated hills and valleys, mesas, and buttes.
The remaining 46 percent of lands crossed by NTP alternatives are Class C scenic quality areas. These
are represented primarily by high desert plateaus and desert basin areas.

Landscape character types and scenic quality levels are shown in Figures MV-1OE and MV-1OW.

Existing Visual Conditions+ultural or man-made features are dispersed throughout the lands along the
alternative routes and include communities, rural residences, agricultural lands and ranches, mines,
energy and communication facilities (e.g., transmission lines, pipelines, fiber optic cables), highways,
and roads. Most of the land crossed by the alternatives exhibits visual conditions that have been locally
modified primarily due to the presence of existing transmission lines paralleled by the alternative routes
as shown in Figures 3-3 and 3-4.

Visual SensitiviV—Visual sensitivity reflects the degree of public concern for change in the scenic quality
of the landscape from key viewing areas. Both the type of viewpoint and the distance from viewers are
considered. Visual sensitivity levels (high, moderate, or low) reflect the type of viewpoint and viewer
concern for change, volume of use, public and agency concerns, influence of adjacent land use, and
viewing duration. Distance from the viewer is defined as foreground (Oto 0.5 mile), middleground (0.5
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mile to 3 to 5 miles), background (beyond 3 to 5 miles), or seldom seen areas (beyond 15 miles).
Viewers are primarily dispersed with larger concentrations in small scattered communities and at
recreational sites throughout the project area. Key viewpoints within the project area include residences,
communities, park and recreation areas, travel routes, and historic trails or sites. Numerous parks,
national monuments, and recreational areas in the region are considered to be of national significance
including the Grand Canyon, Monument Valley, Canyon de Chelly, and the Glen Canyon and Lake Mead
NWS. Many of the travel routes within the project area, including historic U.S. Route 66, serve as access
to these destinations. Generally, views from these locations are considered to be of high sensitivity
because of the level of viewer and agency concern and use volumes.

The landscape setting of the project area allows for views that are often vast, expansive, and unobstructed
for several miles. Areas limited to foreground and middleground views are primarily associated with
either mountainous terrain, river valleys, streams, or canyons.

Views from high sensitivity residential viewpoints are shown in FiguresMV-1lEandMV-11 W. Views
from sensitive parks, recreation areas, roads, and cultural sites are shown in Figures MV-12E and MV-
12W.

Agency Management Objectives—There are no formal guidelines for managing visurd resources on state,
county, city, private, American Indian, or NPS lands within the project area. Visual resources on lands
administered by BLM and Forest Service are managed through the Fmington, Phoenix, and Las Vegas
districts (BLM), and the Coconino and Kaibab national forests.

Visual management objectives define the acceptable degree of visual change in the natural landscape on
public lands. These objectives are classified differently by the Forest Service than by BLM. Forest
Service classifications are called Visual Quality Objectives NQOS), and BLM classifications are called
Visual Resource Management Classes ~RM classes). The five VQO classifications are as follows:
preservation, retention, partial retention, modification, and maximum modification.

Preservation areas are afforded the highest level of protection and maximum modification areas the
lowest. There are four VRM classes (I, U, UI, and W). Class I areas are afforded the highest level of
protection and Class W areas the lowest.

Both the BLM and Forest Service derive visual management objectives by considering scenic quality
(BLM) or variety class @orest Service), visual sensitivity, and visibility from sensitive viewpoints. A
majority of the BLM and Forest Service lands associated with alternative routes are managed to allow
for modifications or development that may be evident (BLM Class ~ or Forest Service Partial
Retention), or even dominant @LM Class W or Forest Service Modification) in the landscape &igures
MV-13E and MV-13W). Class II areas on BLM lands are located primarily in the vicinity of the
Highland Range, Eldorado Moun@ins, Grand Wash Cliffs, and Music Mountains; and Forest Service
retention areas are generally associated with U.S. Highway 180 and Red Horse Wash area. Both Class D
and Retention areas Me managed to allow for change that should not be evident in the landscape. No
Class I or Presewation areas would be traversed by any of the dtemative rout=.
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ALTERNATIVES

The results of the visual resources inventory are summarized below for each rdtemative route, substation,
and the communication site. Discussions include scenic quality, existing visual conditions, visual
sensitivity, and agency management objectives. Figures MV-1 OE through MV-13W illustrate visual
resources within a six-mile-wide corridor.

Eastern Area Transmission Line Alternatives

Glen Canyon 1 (GC1)

New Mexico

Scenic Quali~ and fiisting Visual Conditions—The majority of lands crossed by GC1 in New Mexico
are Class C, consisting of dissected desert plains. Class B landscapes are associated with the eroded
terraces of the San Juan River Valley Link 460), and The Hogback area Link 100). Class A areas are
limited to the crossing of the San Juan River on Link 460. The existing visual conditions have been
modified by the 230kV transmission line that GC1 parallels along its entire length.

Visual Sensitivi~Hlgh sensitivity viewpoints rdong GC1 are from dispersed rural residences in the San
Juan River Vrdley and from U.S. Highway 64. Residentid viewers are primarily concentrated along the
river immediately north of the town of Shiprock. Views from these residences are open to partially
screened, and range from foreground to middleground and background views along Link 460. Views
from U.S. Highway 64 are limited and in the background from the river valley setting (Link 460). U.S.
Highway 666 (moderate sensitivity) is crossed by GC1. Views from this highway are open in the
foreground, middleground, and background areas ~lnk 460).

Agency Management Objectives-Cl crosses lands within the Farmington District of the BLM, west
of the Shiprock Substation on Link 100. ~Is area has been designated as VRM Class W. There would
be no Forest Service lands crossed by GC1.

Arizona

Scenic Quali~The majority of lands crossed by =1 are designated Class C and Class B landscapes.
Class C areas include dissected, sandstone, and grassland plains characteristic of Links 461,501, and 586.
Class B landscapes are associated with the dissected plateau and buttes north of the Carrizo Mountains
near Teec Nos Pos &ink 460); drainage crossings at Chinle, W&er, and Laguna Creeks &ink 461); the
piiion-juniper covered hills on the Shonto Plateau @ink 580); outcropping and the piiion-juniper
grasslands on the Kaibito Plateau south of Page Links 1389, 1393, and 1397); and the badlands and
eroded terraces west of Tuba City and in the vicinity of The Gap and Cameron Links 1384, 1397, 1383,
and 1386). Class A areas occur along the Red Point Mesa cliffs &ink 501), the northern escarpment of
Black Mesa (Links 504 and 561), across the red sandstone formations and canyonlands east of Kaibito
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(Links 580 and 561), at the crossing of Choal Canyon (Links 1390,586, and 587); and along the Echo
Cliffs near The Gap Link 1383).

fiisting Visual Conditions—Existing 230kV, 345kV, and 500kV transmission lines are paralleled with
the exception of Link 463 near Dennehotso, Links 501 and 502 southeast of Kayenta, Links 504 and 561
on the northern edge of Black Mesa, and Links 621 and 627 immediately south of the city of Page (3.0
miles). Along portions of Links 1389, 1383, 1384, and 1386, GC1 would be located within a corridor
that may contain as many as two to four additional transmission lines (345kV or 500kV).

Visual Sensitivi~High sensitivi~ residential viewpoints are located within and on the fringe of several
communities in proximity to GC1 including Red Mesa, Mexican Water, Tes Nez Iah, Dennehotso Links
461 and 463), Kayenta (Link 502), Tsegi Link 561), Shonto (Link 580), Page and Lechee &inks 621,
627, and 1389), The Gap (Link 1383), and Cameron (Link 1386). Other areas with dispersed rural
residential views are concentrated along U.S. Highway 160 in the Four Comers area extending west to
Black Mesa (Links 460,461,463,501,502, 504, and 561), northwest of White Mesa (Links 581,586,
and 587), on the Kaibito Plateau west of Copper Mine (Links 1389, 1393, and 1397), and north of
Cameron (Link 1384). Most of these residences have open to partially screened foreground to
middleground and background views in these areas.

High sensitivity travel routes include U.S. Highway 89 and 64 and Arizona State Routes 98,564, and 64.
U.S. Highway 89 provides primary access to major recreation destinations including Grand Canyon
National Park and Glen Canyon NRA. GC1 parallels and crosses this highway, with views primarily
ranging from middleground to background areas Clnks 627, 1384, and 1389). Viewing conditions from
this highway are often partially or fully screened based on local topography; however, there are open
foreground views from the highway crossing at The Gap &lnk 1383). GC1 parallels and crosses State
Route 98 in an open foreground setting east of Page and are open to screened in views from this road
between Kaibito and Shonto Links 580,581,587, and 620). Views from State Route 564 are partially
to fully screened due to foreground vegetation and terrain Links 561 and 580), and State Route 64 have
foreground to background views in an open setting Link 1386). Views from the proposed Great Western
Trail, a high sensitivity historic travel route, are open in a panoramic setting Links 1386, 1389, and
1397) and views from Cameron Bridge Nationrd Register site), located in Cameron, are open (Link
1386).

Moderate sensitivity travel routes that are crossed by GC1 include U.S. Highway 160, and Tribal Route
59. U.S. 160, a proposed state scenic route, provides primary east-west access to Navajo lands from the
Four Comers area and is paralleled and crossed six times by GC1. Foreground views from this highway
are primarily open from Four Comers to Kayenta Links 460, 461, 463, and 502), and become more
restricted in the Long House Valley area Link 561). Views from Tribal Route 59 are partially screened
by Iocd terrain. Other important views include those from a rest area located on U.S. 160 near Mexican
Water that are screened by foreground terrain &ink 461). Views from U.S. Highway 163, a proposed
state scenic route that provides primary access to Monument Valley, are open and panoramic in a flat,
open valley; however, development in the community of Kayenta partially screens some views from this
highway ~lnks 502 and 504). Foreground and middleground views from U.S. Highway 191 near
Mexican Water &ink 461) are open to partially screened due to the terrain.

NavajoTransmissionReject Chapter3- AffectedEnvironment
September1996 3-66



., _:. . ... . . —

Agency Management 0bjectives4Cl does not cross any lands administered by BLM or Forest Service.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Scenic Quality and Existing Visual Conditions—This portion of K1 is characterized primarily by Class C
scenery consisting of plateau grasslands and high desert plateau. A small portion of Class B scenery also
is crossed, including pifion-juniper covered grasslands Link 1391) and Circular White Ridge (Links 1390
and 1391). Existing visual conditions in this area are primarily natural, with dispersed rural residences,
Link 1390 crosses the Black Mesa and Lake Powell Railroad. In this area, this segment of K1 would be
a new transmission line corridor.

Visual Sensitivi~—High sensitivity viewpoints consist of limited, dispersed rural residences that have
predominantly open views ranging from foreground to background. K1 crosses State Highway 98 in a
setting that provides partial screening in the middleground and background areas in the vicinity of Horse
Thief Mesa (Link 1390). Also, there are very limited background views from the proposed Great
Western Trail (Link 1391) where this alternative intersects Link 1393 in an existing transmission line
corridor.

Agency Management Objectives— No lands administered by BLM or Forest Service are crossed by K1
in this area.

Central 1 (Cl)

New Mexico

Scenic Quali~The majority of lands crossed by Cl are Class C, consisting of dissected desert plains.
Class B landscapes crossed include the San Juan River Valley west of Fruithtnd &ink 240), Chaco Wash
and The Hogback ridge Links 360 and 640), and Rock Ridge &ink 700). Other prominent Class B
features within the immediate vicinity include Table Mesa and Cathedrd Cliff. Class A areas are limited
to the crossing of the San Juan River &ink 240), and portions of the eastern slope of the Chuska
Mountains immediately south of the reference centerline Link 700).
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Existing Visual Conditions-Existing transmission lines or pipelines are paralleled over its entire length
except 10.4 miles on Links 360 and 640 through The Hogback area. Conditions have been substantially
affected in the vicinity of Links 180, 240, and 300, where Cl parallels a combination of 115kV and
345kV transmission lines. In addition, Link 700 parallels an existing 500kV transmission line.

Visual Sensitivi&High sensitivity viewpoints include rural residences, U.S. Highway 64, and selective
cultural sites. Residential viewers are primarily concentrated along the San Juan River in the Fruitland
and Wateflow areas @ink 240) with additiond dispersed residences adjacent to U.S. Highway 666 south
of Shiprock, and within the foothills of the Chuska Mountains north of Sanostee Link 700). Views from
these residences are typically open to partially screened and range from foreground to background.

U.S. Highways 64 and 666 are crossed by Cl in an existing transmission line corridor. Views from U.S.
64 are open to partially screened by vegetation and terrain (Link 240), and views from U.S. 666
(moderate sensitivity) are in an open and panoramic setting @ink 700). Cultural sites considered to be
highly sensitive with potential background views include the Pictured Cliffs area (Links 180 and 240)
and Mitten Rock (Link 700).

Agency Manageinent Objectives—VRM Class ~ and~ areas are crossed by Cl along the San Juan River
(Links 180 and 240). No lands administered by Forest Service are crossed by Cl.

Arizona

Scenic Quali@lass C landscapes are predominant along Cl, including dissected upland plains north
and west of Lukachukai Link 700); on the southern edge of Black Mesa Links 701 and 780); and across
the grasslands of First, Second, and Third mesas and the Moenkopi Plateau Link 780). Class B areas are
primarily associated with major drainages and areas of diverse landform or color including Tsedatoh
Canyon, Agua Sal Creek, Yellowstone Canyon, and Chinle Wash Link 700); the Cottonwood Wash area
(Link 701); and the Chaaghaztid area, Polacca Wash, Burnt Corn Vrdley, Oraibi Wash, Dinnebito Wash,
Howell Mesa, and portions of the lower Moenkopi Plateau and the Painted Desert Link 700). Class A
areas are located at the crossing of the Chuska Mountains northeast of Lukachukai Link 700); and Lohdi
Mesa, Toadindaaska Mesa, Coal Mine Mesa and the Adeii Eechii Cliffs @ink 780).

Existing Visual Conditions— Cl parrdlels a 500kV transmission line that has modified existing visual
conditions along its entire length. These modifications are particularly evident in localized areas where
tree clearing for right-of-way and access roads has accentuated the change to the natural character of the
landscape, such as the Chuska Mountains &ink 700).

Visual Sensitivi@pen views from residences on the fringe of rural communities in the foreground and
middleground are found near Lukachukai @ink 700); Dinnebito, Hard Rocks, and Cameron (Link 780).
Dispersed residences with open views are scattered along Cl, with higher concentrations in the areas
north of Chinle rdong U.S. Highway 191 Link 700), and in tie Cottonwood and Pifion areas Link 780).
Cl crosses high sensitivity roads including Tribal Route 12 west of Lukachukai @ink 700) and U.S.
Highway 89 west of Cameron &ink 780), both with open foreground and middleground views.
Moderate sensitivity travel routes crossed by Cl include U.S. Highway 191 north of Chinle with
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panoramic views Link 700) and State Route 264 near Cod Mine Mesa with open views (Link 780). Cl
dso crosses the proposed Great Western Trail along the Little Colorado River with open and extended
views. Cultural sites considered to be high sensitivity viewpoints include Taawa Tribal Park with
partially screened middleground views, and Cameron Bridge with open background views (Link 780).

Agency Management Objectives<l does not cross any lands administered by BLM or Forest Service.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GCl and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl.

Scenic Quali~The western portion of Link 460 in Arizona and Link 462 primarily cross a mixture of
Class B and Class C scenery. Class C areas are located in the dissected plains near Tsitah Wash along
U.S. Highway 160 (Links 460 and 462), and in the Sandstone Plains south of Sweetwater and the
grasslands associated with the Carson Mesa area (Link 462). Class B areas are crossed on the buttes
north of the Carrizo Mountains (Link 460); and on the dissected plateau between Toh Atin and
Cheznindeza Mesas, the Dibe Chaa Valley, and Black Mountain Wash Link 462). No Class A areas
are crossed by C2 on Links 461 and 462 in Arizon% however, distinctive features within the general
vicinity include Walker Butte, Dancing Rocks, and Lohali Mesa.

Existing Visual Conditions —This portion of C2 includes the introduction of a new transmission line
corridor on Link 462 across Carson Mesa and through the Chinle Valley (65.7 miles). The existing visual
conditions in this area include only minor modifications associated with small communities (e.g.,
Sweetwater, Emmanuel Mission, and Rock Point), or scattered and dispersed rural residences.

Visual Sensitivi~The majori~ of residences with views to C2 are located near the communities of Teec
Nos Pos @ink 460); and Sweetwater, Emmanuel Mission, and Rock Point Link 462). Other dispersed
residences are scattered throughout the Chinle Valley in the vicinity of Many Farms and Rough Rock and
along the eastern slopes of Black Mesa. Views from these residential areas vary from foreground to
background zones, primarily in open settings.

Three moderate sensitivity travel routes are crossed in tils area by C2, including U.S. 160 north and west
of Teec Nos Pos (Link 460), U.S. Highway 191 near Rock Point, and Tribal Roue 59 west of Many
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Farms @ink 462). All of these roads have open to partially screened views extending from foreground
to background.

Agency Management Objectives— No lands administered by BLM or Forest Service are crossed along
this portion of C2.

Substation Alternatives

Shiprock Substation— The existing substation is located on an open plateau, which is generally
characterized by Class B Scenery, with substantird modifications including existing transmission lines.
Background views are screened from U.S. Highway 64, a high sensitivity road near Wateflow. BLM-
administered lands in the vicinity are designated as VRM Class W.

Honey Draw Substation Site—This is an undeveloped site in an area of Class B scenery; however, the
site is adjacent to an existing 345kV transmission line, which has modified the setting. Background
views from Page would be predominantly screened by terrain, and residences on the western edge of
Lechee would have open to partially screened middleground views to the site. Views from two travel
routes including U.S. Highway 89 (high sensitivity) and State Route 98 (moderate sensitivity) are
screened by terrain.

Red Mesa Substation Site—This site is adjacent to an existing 345kV transmission line and chaactenzed
by Class B scenery consisting of sparsely scattered pifion-juniper grmslands. Residences in the vicinity
of Circular White Ridge have partially screened background views of the site.

Copper Mine Substation Site— This site is situated between two existing 345kV transmission lines and
is characterized by Class B scenery consisting of grasslands with a moderate to dense cover of pifion-
juniper and scattered rock outcrops. Dispersed residences in the area have partially to fully screened
middleground views to the site.

Moenkopi Substation—Located adjacent to the existing Moenkopi Substation on an eroded terrace above
the Little Colorado River, the area is generally characterized as Class B scenery with substantial
modifications including existing transmission lines. Residences and high sensitivity travel routes,
including U.S. Highway 89 and Arizona State Route 64, have open to partially screened middleground
and background views of the substation site area.

Western Area Transmission Line Alternatives - Moenkopi to Marketplace

Northern 1- West ~1~

Arizona

Scenic Quali~The majority of lands crossed by NIW are a combination of Class C and Class B
scenery. Class C areas are predominant on the rolling grasslands west of Cameron Link 1400); on the
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plateau grasslands of the Coconino Plateau (Link 1660); in the basin grasslands of the Aubrey Valley
Link 1740,1741, and portions of 1790) and the Hualapai Valley ~lnk 1790); and in the Detrital Valley
(Link 2060). Class B landscapes are found in the Tappan Wash Canyon area and pifion-juniper
woodlands on the Kaibab National Forest Links 1400 and 1401); at Red Horse Wash, Cataract Canyon,
Farm Dam Draw, and the eastern slopes of the Aubrey Cliffs (Link 1660); at the crossing of Blue
Mountain, the foothills and canyon washes of the Peach Springs area, and the Music Mountains on
Hualapai Indian Reservation &lnk 1790); and in the White Hills and the Black Mountains (Link 2060).
Areas of Class A scenery occur on the Coconino Rim @ink 1400); along the western side of the Aubrey
Cliffs (Link 1660); in the upper reaches of Peach Springs and Milkweed canyons, and at the crossing of
the western escarpment of the Grand Wash Cliffs (Link 1790); and at the eastern edge of the Colorado
River crossing (Link 2060).

Existing Visual Conditions—Nl W parallels a 500kV transmission line that has modified existing visual
conditions along its entire length. These modifications are particularly evident in localized areas where
the clearing of pifion-juniper for right-of-way and access roads has accentuated the changes to the natural
character of the landscape. These modifications are most noticeable on portions of the Kaibab National
Forest (Links 1400, 1401, and 1660), and in the Music Mountains and north of Peach Springs on
Hualapai Indian lands &ink 1790).

Visual Sensitivi~Residential viewpoints are extremely limited and primarily located in the vicinity of
Cameron &lnks 1400 and 1401); in the Aubrey Valley (Links 1740 and 1741); in the vicinity of Peach
Springs (Link 1790); and north of DoIan Springs (Link 2060). Views from most of these locations vary
from middleground to background in settings that are open or partially screened due to local terrain and
vegetation.

Several high sensitivity travel routes have views to this area. This alternative crosses U.S. Highway 180
and the Grand Canyon Railroad (Link 1660), Tribal Route 18 (Links 1740, 1741, and 1790), Buck and
Doe Road, and the Diamond Creek Road (Link 1790), all of which serve as access routes to the Grand
Canyon. Foreground views from U.S. 180, the Grand Canyon Railroad, and Diamond Creek Road are
in open settings while views from Tribal Route 18 and Buck and Doe Road vary from open to partially
and fully screened by terrain and vegetation. Historic Route 66 has views ranging from middleground
to background areas in settings that are open to partially screened (I,inks 1740, 1741, and 1790). U.S.
Highway 93 and the Dolan Springs Road, which serve as to access Lake Mead, also are crossed in an
open setting.

High sensitivity recreational viewpoints include the Arizona Trail and Moqui Stage Station on the Kaibab
National Forest. Views from these locations are open to partially screened by vegetation (Links 1401 and
1660).

The proposed Music Mountains Crest Trail is a moderate sensitivity recreation viewpoint located along
the Grand Wash cliffs &ink 1790). Views from this trail are primarily open to partially screened in the
foreground and middleground, based on terrain and vegetation.

Agency Management Objectives— VRM Class II areas are located in the Music Mountains and Grand
Wash Cliffs area (Link 1790) and Class N areas are crossed in the Aubrey Valley (Links 1660,1740,
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and 1741) and north and east of DoIan Springs Links 1790 and 2060). Portions of the Kaibab National
Forest crossed by N1W are predominantly designated as Partial Retention in the Red Horse Wash and
Tappan Wash Canyon areas (Links 1400, 1401, and 1660) or Modification in the Tappan Wash (Link
1400). A small area of Retention is crossed in the vicini~ of Russell Wash (Link 1401). Link 2060
crosses Lake Mead NRA within a designated utility corridor.

Nevada

Scenic Quali~Nl W crosses Class C areas in the desert basin scrub of the Eldorado Valley Links 2200
and 2180) and Class B landscapes on the Bajada east of the Eldorado Mountains (Link 2060). Class A
areas crossed by NIW include the Colorado River, Eldorado Mountains Link 2060), and northern slopes
of the Highland Range (Link 2200).

fiisting Visual Conditions—The existing visurd conditions along N1W are modified for its entire length.
Existing high-voltage transmission lines, ranging from 230kV to 500kV, are paralleled throughout the
length of this route. These conditions have been substantially modified in the vicinity of Links 2200 and
2180 in the Eldorado Valley, where N1W parallels a combination of as many as three 230kV and three
500kV transmission lines as it approaches the Marketplace Substation.

Visual Sensitivi~—Residential viewpoints are extremely limited and dispersed within the Eldorado
Mountains and Eldorado Valley where middleground and background views of N1W would be fully or
partially screened by terrain. N1W crosses U.S. Highway 95 (a moderate sensitivity road), and a high
sensitivity travel route leading into the Lake Mead NRA. Views from these roads are open to partially
screened in the foreground to middleground areas (Link 2060).

Management Objectives<lass II areas are crossed in the Eldorado Mountains Link 2060). Class ~1
areas are crossed throughout the Eldorado Valley Links 2060,2200, and 2180). Portions of Link 2060
also cross Lake Mead NW within a designated utility corridor.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as N1W with the exception of Links 1742,1800, 1980, and 2020,
which are located to the south of the Hualapai Indian Reservation (and replace Link 1790 on Nl~.

Scenic Quali~This portion of N2 is characterized by Class C scenery in the grasslands of the Aubrey
Valley (Link 1742), Truxton Plains Link 1980), and Hudapai Valley &ink 2020). Areas of Class B
scenery are associated with Blue Mountain and Nelson Canyon &ink 1742), Blue Canyon (Links 1800
and 1980), and the southern foothills of the Music Mountains @ink 1980). Class A areas are crossed on
Link 1980 at the Grand Wash Cliffs and Music Mountains.
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Existing Visual Conditions—This portion of N2 includes the introduction of a new transmission line
corridor on Links 1742, 1800, and 1980 in the Aubrey Valley and Truxton Plain (41.5 miles). The
existing visual conditions in this area have been slightly modified by changes associated with the small
communities of Truxton and Nelson, the Atchison Topeka and Santa Fe Railroad, and Nelson mine. L]nk
2020 parallels an existing 345kV and 500kV transmission line on the eastern edge of the Hualapai Valley,

Visual Sensitivity-Residential viewpoints in this area are primarily associated with the small
communities of Nelson Link 1742) and Truxton Link 1980). Views from these towns, or residences
in their outlying areas, are open to partially screened and primarily in middleground and background
settings. Other dispersed residences north of Antares rdso are open to partially screened background
views. High sensitivity travel routes include State Historic Route 66, which is crossed twice by N2,
including views that range from foreground to background in open and partially screened settings (Links
1742 and 1980). In addition, the Bede Wagon Road, a historic travel route, and the proposed Music
Mountain Trail are crossed south and west of Truxton &ink 1980) in an area with open to partially
screened views.

Agency Management Objectives— This portion of N2 is south of the Hualapai Reservation and crosses
portions of the BLM Mngman Resource Area. Areas administered by the BLM have been designated
as VRM Class H in the Music Mountains and Grand Wash Cliffs &ink 1980); and VRM Class N in the
Aubrey Valley &lnk 1742); Blue Canyon Area &lnks 1980, 1800); Truxton Plains Link 1980); and the
Hualapai Valley &ink 2020).

Nevada

The Nevada portion of N2 is the same as NIW.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At tils point S2 is then the same as N2 procwding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border.

Scenic Quali@lass B scenery is predominant and located on the western edge of the Painted Desert
and along Lava Wash Link 1420); in the Cinder Cones juniper woodlands north and west of Mesa Butte
&lnks 1421,1480, and 1520); the pifion-juniper woodlands and grasslands near Spring Vrdley Wash and
Howard Mesa Link 1640); at Cataract Canyon and the foothills near Paradise Ridge @ink 1680); Eight
Mile Wash, Pineveta Creek, the Juniper Mountains, and east of Seligman &ink 1720); the crossing of
the Seventyfour Plains &ink 1960); and the crossing of the Cottonwood Mountains and eastern slopes
of the Peacock Mountains near Hackberry @inks 2000,2002, and 2006). Class C areas primtily consist
of grmslands found rdong portions of Links 1420, 1680, 1720,2000, and 2006. This portion of S2 does
not cross Class A scenery.
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Existing Visual Conditions—Conditions along S2 vary substantially from N2, including areas of new
corridor on Links 1720 and 2002 (24.8 miles); areas where pipeline and fiber optic cables are paralleled
along Links 1680, 1720, and 1960 (89.4 miles); and an existing transmission line corridor on all or
portions of Links 1420, 1421, 1480, 1520, 1640, 1680, 2000, and 2006. Areas of greatest existing
modification are associated with existing transmission line corridors, while pipeline and fiber optic
corridors are most apparent in areas where tree clearing has been required for rights-of-way.

Visual SensitiviV—Residences are sparse and primarily concentrated in the outlying areas of small
communities in the vicinity of S2. In general, these residences have open to partially screened views in
areas west of the town of Gray Mountain (Links 1420 and 1421), north of Red Lake @ink 1640), near
Seligman @ink 1720), and in the vicinity of Hackberry (Links 2002 and 2006).

Several high sensitivity travel routes and recreation areas also have views of S2. Historic Route 66 is
crossed twice+ast of Seligman (Link 1720) and in the vicinity of Hackbeq (Link 2006) in open to
partially screened settings. The Grand Canyon Railroad and Arizona State Route 64 are crossed north
of Red Lake in open to partially screened settings Link 1680). U.S. Highway 180 rdso is crossed in a
partially screened area east of Vane &ink 1640).

S2 crosses the Arizona Trail in an open setting @ink 1480), and crosses the Beale Wagon Road in three
locations with views ranging from open winks 1680 and 1720) to partirdly screened ~lnk 2006).

Moderate sensitivity travel routes include Interstate 40, which S2 crosses twice in open settings with
extended views @ink 1720).

Agency Management Objectives—BLM-administered lands crossed by S2 have been designated as VRM
Class IV. Those areas crossed on the Kaibab National Forest are generally characterized as Partial
Retention, interspersed with Modification Links 1640, 1680, and 1720), and Retention areas associated
with U.S. Highway 180.

Nevada

The Nevada portion of S2 is the same as NIW and N2.

Western Area Transmission Line Alternatives - Moenkoui to Mead

Northern 3 (N3), Northern 4 @4), Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.
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Arizona

Scenic Qua/iU—Link 2040 is characterized by a mixture of A, B, and C Class Scenery in Arizona,
Class C scenery is characteristic of the basin grassland areas within the Detrital Valley and areas of
Class B Scenery are associated with the crossing of the White Hills and Black Mountains, Link 2060
crosses the Colorado River in a distinctive mountainous and canyon setting designated as Class A
Scenery.

Existing Visual Conditions <onditions along Link 2040 have been modified by the 345kV and 500kV
transmission lines that are paralleled. Modifications to the setting are particularly evident in the Black
Mountain area due to the recent upgrade of existing roads and construction of new access roads for the
500kV line in areas of steep terrain.

Visual Sensitivity-Sensitive viewpoints consist primarily of travel routes and recreation sites, and a
smaller number of residences with foreground-to-background views of this alternative. Four high
sensitivity roads with open views are crossed by Link 2040 including U.S. Highway 93 and three local
travel routes accessing Lake Mead NRA. Recreation viewpoints in Arizona are concentrated along the
Colorado River, including Willow Beach Landing and Willow Beach Overlook, where views are partially
or fully screened because of intervening terrain.

Agency Management Objectives—Link 2040 in Arizona is located on lands administered by the BLM
Kingman Resource Area and designated as VRM Class ~. Portions of Link 2040 also are within a
designated utility corridor. No lands administered by Forest Service are crossed by Link 2040.

Nevada

Scenic Quali~In Nevada, Link 2040 is characterized primarily by Class A Scenery associated with the
crossing of the Colorado River Canyon and Eldorado Mountains immediately west of the river. Small
portions of Link 2040 and Link 2080 are located in areas of Class C Scenery in the Eldorado Valley near
the Mead Substation.

Existing Visual Conditions<onditions along Links 2040 and 2080 in Nevada have been substantially
modified by the presence of numerous transmission lines and electricrd facilities near the Mead Substation
in the Eldorado Valley. Links 2040 and 2080 parallel 345kV and 500kV transmission lines in this area.
Modifications to the setting dso are particularly evident in the Eldorado Mountains because of the recent
upgrade of existing roads and construction of new access roads for the 500kV line in areas of steep
terrain.

Visual Sensitivi~In Nevada, residences south of Boulder City have middleground-to-background views
into the Mead Substation area.

Agency Management Objectives— Link 2040 crosses areas under the jurisdiction of the NPS at Lake
Mead NRA that are within a designated utility corridor. Lands administered by the BLM Stateline
Resource Area along Links 2040 and 2080 have been characterized as an interim VRM Class 111.
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Substation Alternatives

Red Lake Substation Site—The site is located north of Red Lake and adjacent to State Route 64 near
Howard Mesa. The site is located in an area designated as Class B and C scenery. Existing visual
conditions in this area have been modified based on the presence of two existing 500kV transmission
lines. Foreground and middleground views of the site from Arizona Route 64 (a proposed state scenic
route), Grand Canyon Railroad, and Beale Wagon Road are generally screened by foreground vegetation.
Residential middleground views also are partially screened by vegetation.

Mead and Marketplace Substations—This general area has been characterized as Class C Scenery, with
extensive modifications because of the existing substation and numerous transmission lines in the
vicinity. There are no sensitive viewpoints located near this substation, and BLM has characterized this
general area as an interim VRM Class III.

Microwave Communication Facilitv

The general area is characterized as Class B Scenery; however, the proposed facili~, a parabolic dish,
would be attached to an existing structure. Sensitive viewers include recreational users and viewers on
Interstate 40. Views to the site area primarily range from middleground to background. The Forest
Service has characterized the general area as a Partial Retention VQO; however, the proposed parabolic
dish would be located in an area designated by the Forest Service as a communication site.

CULTURAL RESOURCES

Cultural resources are used to encompass physical manifestations of the region’s heritage that are
resources worthy of inventory and evrduation for listing on the National Register, counterpart state
registers, or are deemed potentially significant by traditional cultural groups. Anthropologists define
“culture” as those learned behaviors that human societies pass on from generation to generation. In this
sense, culture is a broad concept encompassing our customs and traditions, including languages, social
structures, religions, economies, and styles of shelter and clothing. The National Historic Preservation
Act @HPA) provides a regulatory definition of “historic properties” as including prehistoric and historic
sites, buildings, structures, districts, and objects included in or eligible for inclusion in the National
Register of Historic Places, as well as artifacts, records, and remains related to such properties.
Traditional cultural places rooted in a community’s history also may be eligible for inclusion in the
National Register because of their association with cultural practices or beliefs that are important in
maintaining the cultural identity of that community (National Register Bulletin 38).

The results of the inventory are summarized in an overview which describes a cultural history of the area
and introduces each component addressed (1) archaeological and historical sites, (2) special status
cultural resources, and (3) traditional cultural places.
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OVERVIEW

Cultural Hisfo~The project area, as much of North America, has been occupied by human societies,
at least intermittently, since about 10,000 BC and perhaps even earlier. From about 10,000 BC to 7,000
or 5,000 BC, higtiy mobile Pdeo-Indian groups lived by hunting game and gathering natural plant foods,
Their hunting strategy focused on large Pleistocene game animals, many of which became extinct as the
last Ice Age waned. In general, Paleo-Indian sites are rare throughout the project area.

During approximately the next five to six millennia of the Archaic era, local groups hunted and gathered
a diversity of animal and plant foods. During the later part of the Archaic period, some groups in some
parts of the project area began growing domesticated crops, especially maize. However, this new
subsistence strategy initially had only minor impacts on settlement strategies, which continued to
emphasize seasonal movements of relatively small groups to hunt game and gather natural foods. The
local Archaic cultures are identified by a number of spatial and temporal phase labels reflecting increasing
cultural diversity within the project area. Archaeological sites representing the Archaic era are more
common than Paleo-Indian sites, but still constitute a small percentage of the regional archaeological
record.

More intensive use of crops, evidence of more substantial residential architecture in the form of pit houses
followed by masonry pueblos, and the making and using of ceramic jars and bowls mark the advent of
the Formative era, which dates from about AD 100 or 500 to about AD 1300 or 1400 in various parts of
the project area. Although Formative groups continued to hunt game and gather natural plant foods, they
increasingly relied on farming and adopted a more sedentary life. The population of the region increased
substantially during the Formative era, and sites reflecting this time period dominate the archaeological
record of the project area.

The local Formative cultures within the project area are identified by several labels including Anasazi
(also called Hisatsinom, or Basketmaker~eblo), Sinagua, Virgin Anasazi, and Patayan. More specific
spatial and temporal phases have been defined, reflecting substantial differentiation among local
populations as evidenced by variation in types of ceramics, architecture, and other cultural traits. At the
beginning of the sequence, settlements tended to be small clusters of a few pit houses. Subsequently,
larger villages were buil~ and socird and economic systems became quite complex. These are especially
evidenced in the eastern part of the project area by the Chaco Canyon people, who constructed scores of
large, distinctive pueblos across their territory, built miles of roads to connect many of these places, and
traded for exotic goods as far as Mexico.

By about AD 1350 to 1450, the sedentary farming societies no longer existed in most of the region.
When the first Spanish explorers arrived in the area during the sixteenth century, they documented
sedentary puebloan peoples residing primarily in the Rio Grande Valley of New Mexico, with a few
scattered clusters to the west, including approximately half a dozen pueblos each at Zuni and Hopi.
Farming societies that spoke Yuman languages lived along the lower Colorado River when the first
Europeans arrived in that region.

Athabaskan speakers, who migrated from their original homelands in Canada, arrived in the region about
the same time as the Spanish, or perhaps a few centuries earlier, and eventually differentiated into the
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Navajo and various Apache groups. me Navajos and Apaches, rdong with other groups who relied more
on hunting and gathering and lesson farming, including the Southern Utes, Southern Paiutes, Hualapais,
Havasupais, and Yavapais, occupied the regions beyond the more settled groups.

me Spanish arrived in the sixteenth century, but never occupied the project area intensively. However,
their arrival greatly affected aboriginal economies through introduction of domesticated animals, new
crops, and new crafts, and decimated native populations through the introduction of European diseases.
me era of Mexican rule during the second quarter of the 1800s resulted in Iitie change, but after the area
became part of the United States during the mid 1800s, the pace of white settlement quickened
dramaticdly. Aboriginrd peoples who militarily resisted the newcomers soon were defeated and forced
to accept treaties relegating themselves to reservations. Other more cooperative groups such as the Hopi
were not forced to sign treaties, but their access to pm of their tradition territories was reduced by
imposition of reservations.

Ranching, logging, and mining were major themes of the historic aboriginal and white occupation of the
last century and a half. Construction of railroads in the 1880s stimulated integration with national and
global economies and increased the pace of settlement. Despite the dominating influence of the U.S.
government, many aboriginal cultures remain in the region today. ~ese groups vigorously maintain
aspects of their traditional heritage while continuing to adapt their Iifeways to the dominant society.

Archaeological and Historical Sites—Archaeological and historical sites are abundant throughout the
project area, but little of the project area has been intensively inventoried. Many of the dtemative routes
are adjacent to previously constructed transmission lines or other utilities such as pipelines. More than
a dozen cultural resource surveys were conducted in conjunction with the planning of some of these
facilities, but most were undertaken some 10 to 40 years ago and do not reflect current field survey and
documentation standards. me two surveys of existing linear facilities that do meet current standards for
survey parallel approximately 12 percent of the length of dl the ~ dtemative routes.

Agency records were reviewed to compile information about pfior inventories and previously recorded
archaeological and historical sites. Numerous prior surveys were identified as encompassing portions
of 0.5-mile-wide study corridors along dl of the dtemative routes. Many of these prior surveys are not
well documented, but they constitute approximately a 3 to 4 percent sample of tie study corridors in New
Mexico and Arizona, and about 16 percent of the corridors in Nevada. About 280 previously recorded
archaeological and historicrd sites were identified within the 0.5-mile-wide corridors along all the
alternative routes @igures MV-14E and MV-14w. About 15 percent of these are in New Mexico, 81
percent in Arizona, and 4 percent in Nevada.

Criteria were developed for characterizing the recorded archaeological and historical sites as having low,
moderate, or high sensitivities. tiw semitivi~ was assigned to sites consisting of artifact scatters with
little potential for buried archaeological deposits and features. Moderate sensitivi~ was assigned to
archaeologicrd sites representing smrdl to moderate prehistoric or historic habitations, temporary camps,
and work stations. High semitivity was assigned to major prehistoric and historic locales, including large
habitation sites and sites where burirds have been specifically documented.
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Characterization of archaeological and historical sensitivity for the alternative routes is based on the
compiled information and the results of selected prior surveys within each of the physiographic/
environmental zones crossed by each route. Areas where the available data suggest an average of one
or more sites expected per linear mile of right-of-way, with many of these sites being large and complex,
are characterized as high sensitivity zones. Sensitivity is classified as moderate where an average of one
site can be expected within approximately every two to four linear miles of right-of-way, with some sites
being large and complex. Regions where an average of one archaeological or historical site can be
expected for about every five or more linear miles of right-of-way, and relatively few are expected to be
complex, are characterized as low sensitivity zones.

Projected sensitivities are typically high in the east and decrease to the west. About 80 percent of the total
miles of alternative corridors in the New Mexico section of the project area are characterized as being
highly sensitive, with the others classed as low sensitivity zones. Approximately 10 percent of the
alternative corridors in Arizona are classified as highly sensitive, about 50 percent as moderately
sensitive, and the remaining 40 percent as low sensitivity zones. All of the alternative routes in Nevada
are characterized as having low sensitivity.

Special Status Cultural Resources—These were defined to focus consideration on resources having
particular designations reflecting agency priorities for in-place preservation or public interpretation.
Three levels of high sensitivity were defined for special status resources. High-moderate sensifivi~
resources include properties listed on state registers, resources designated by the BLM as ACECS, or
other resources provided special protection or public interpretation by other agencies such as the Forest
Service. High sensitivi~ resources include properties listed on the National Register of Historic Places,
candidates for designation as Chaco protection sites, and tribal cultural parks. Ve~ high sensitivity
resources include national monuments and national historic sites managed by the NPS, designated
national historic landmarks, national historic roads, and major archaeological sites that have been
designated as Chaco protection sites in association with the Chaco Culture National Historic Park.

The values of special status resources could be affected by visual intrusions, and the analysis was
coordinated with the visual resource studies. Accordingly, special status resources were evaluated within
a six-mile-wide study corridor centered along each alternative transmission line route.

A total of 10 special status cultural resources were identified within the six-mile-wide corridors that were
inventoried. Two of these are in New Mexico, seven in Arizona, and one is on the border between
Arizona and Nevada.

Traditional Cultural Places—Many American Indian communities reside within or in the vicinity of the
project area and heritage resources related to their tradition Iifeways are common. Consideration of
traditionrd cultural places as an aspect of environmental impact analysis and historic preservation studies
is a new emphasis of regulatory review. Because such considerations are a recent development, no
extensive repositories of inventory information have been developed, and often information about
traditional places, particularly those related to ritual and ceremonial uses, is considered confidential and
therefore is not readily available.
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In conjunction with preparation of this DEIS, three separate studies were undertaken to address tradition
cultural places valued by the three tribes that were formally designated as cooperating agencies for the
DEIS studies, and whose reservation lands might be directly affected by the project. These tribes include
the Navajo, Hopi, and Hualapai. Tribal members of each group participated in these studies, which were
tailored to address the specific concerns of each tribe.

The Navajo study focused on places named in major ceremonial stories. The Hopi study primarily relied
on land use information that had been previously compiled for land claims cases. The Hudapai study
emphasized places named in traditional histories of the various socird bands of the Hualapai, particularly
resource collection, habitation, and burial areas. Although data collection strategies were tailored for each
study, all focused on six-mile-wide study corridors centered on each link of the alternative routes.

The three studies identified many places having high sensitivity for traditional Navajos, Hopis, and
Hualapais. In general, sensitivities for each group are high in many places within the core of their own
traditional territory and decline with distance. The high sensitivity areas of the Navajos and Hopis
overlap considerably in the eastern part of the project area and decrease to the west, where sensitivities
become high for the Hualapais. Inventoried information within the six-mile-wide corridors served as the
basis to establish sensitivity levels that are shown within a one-mile-wide corridor for dl of the dtemative
routes.

Because traditional resources are so broadly distributed, no route can avoid crossing zones characterized
as having high tradition cultural sensitivity. More detailed inventories of tradition culturrd places and
site specific impact analyses will be compiled for the selected route in conjunction with similar follow-up
surveys for archaeological and historical sites. Measures to avoid or mitigate direct impacts will be
explored in accordance with the programmatic agr=ment negotiated in compliance with Section 106 of
the NHPA.

ALTE~ATIVES

Eastern Area Transmission Line Alternatives

The characteristics of the cultural resources rdong the eastern area alternative routes are summarized in
Table 3-7 and on Figures MV-14E, MV-15E, MV-16E, and MV-1 8E.

Glen Canyon 1 (GC1)

New Mexico

Archaeological and Historical Sites—This section of GC1, which is approximately 35 miles long, crosses
the Chuska Valley. This route across the valley is generally rated as having high sensitivity for
archaeological and hlstoricd sites, except for a 15-mile segment of Link 460 across badlands of Mancos
shale, which is rated as having low sensitivity.
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TMLE 3-7
SUMMARY OF CULTURAL RESOURCES ALONG THE

EASTERN ALTERNAT~ ROUTES

Rwource Type New Metico Atizona Total

Glen Canyon 1 (GC1)

Archaeologicaland 20 mileshigh sensitivity 56 mileshigh sensitivity 76 mileshigh
HistoricrdSit= 113milesmoderatesensitivity 113miles moderate

15miles low sensitivity 57 miles low sensitivity 72 miles low

Special Status CameronBridge CameronBridge
Cultural Resources (highsensitivity) (highsensitivity)

Tradition Navajo 25 mileshigh sensitivity 29 mileshigh sensitivity 54 mileshigh
Cultural PIacw 10milesmoderate 197milesmoderatesensitivity 207 milesmoderate

sensitivity

Tradition Hopi 28 miles low sensitivity 114miles high sensitivity 48 ritualplaces
Cultural Placa (reflectslackof data,not 15milesmoderatesensitivity 12nonritualplaces

necessarilylackof 97 miles low sensitivity
resources) (48 ritualplaces; 12nonritual

places)

Kaibito 1 (Kl)

Archaeologicaland 20 miles high sensitivity 56 mileshigh sensitivity 76 mileshigh
Historical Sites 97 milesmoderatesensitivity 97 milesmoderate

15miles low sensitivity 57 miles low sensitivity 72 miles low

Special Status CameronBridge CameronBridge
Cultural Resources (highsensitivity) (highsensitivity)

Traditional Navajo 25 miles high sensitivity 29 miles high sensitivity 54 mileshigh
Cultural Places 10miles moderate 181miles moderate 191miles moderate

sensitivity sensitivity

Tradition Hopi 28 miles low sensitivity 99 mileshigh sensitivity 44 ritualplaces
Cultural Places (reflectslack of data,not 16milesmoderatesensitivity 13nonritualplaces

necessarilylackof 95 miles low sensitivity
resources) (44ritual places; 11nonritual

places)

Cential 1 (Cl)

Archaeologicaland 40 miles high sensitivity 37 miles high sensitivity 77 mileshigh
Historical Sit= 104miles moderate 104milesmoderate

sensitivity 6 miles low
6 miles low sensitivity
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TABLE 3-7
SUMMARY OF CULTUWL RESOURCES ALONG THE

EASTERN ALTERNAT~ ROUTES

Resource Type New Mexico Arizona Total

SpecialStatus PicturedCliffsSite TaawaHopiTribalPark PicturedCliffs
Cultural Resources MittenRockDistrict CameronBridge MittenRockDistrict

(high-moderatesensitivity) (highsensitivity) TaawaTribalPark
CameronBridge

Traditional Navajo 21 miles highsensitivity 70 miles high sensitivity 91 mileshigh
Cultural Places 19miles moderate 77 miles moderatesensitivity 96 milesmoderate

sensitivity

Traditional Hopi 24 miles high sensitivity 147miles high sensitivity 64 ritualplaces
Cultural Places (reflectslackof data, not (64ritual places) 5 nonritualplaces

necessarilylackof (5 nonritud places)
resources)

Cenkal 2 (C2)

Archaeological and 20 miles high sensitivity 7 miles high sensitivity 27 mileshigh
Historical Sitm 154miles moderatesensitivity 154miles moderate

15miles low sensitivity 15miles low sensitivity 30 miles low

Special Status HopiTaawaTribalPark HopiTaawaPark
Cultural Resourc= CameronBridge CameronBridge

(highsensitivity)

Traditional Navajo 25 miles high sensitivity 63 miles high sensitivity 88 mileshigh
Cultural Plac- 10milesmoderate 113miles moderate 123milesmoderate

sensitivity sensitivity

Traditional Hopi 28 mileshigh sensitivity 162miles high sensitivity 66 ritualplaces
Cultural Placm (reflectslackof data, not 14miles low sensitivity 4 nonritualplaces

necessarilylackof (66riturdplaces)
resources) (4 nonritud places)

NOTE:Distanceshavebeenroundedto nearestmile. I

Special Status Cultural Resources—There are no special status culturrd resources along the New Mexico
segment of GC1.

Traditional Cultural Places—Traditiond Navajo cultural places along GC1 are rated as having high
sensitivity for about 25 miles, and moderate sensitivity for about 10 miles. About 28 miles of Link 460
are in New Mexico. This unit is rated as having low sensitivity for tradition Hopi cultnrd places,
although no specific resources have been identified. This rating reflects lack of available data, not
necessarily a lack of resources or Hopi interest in the area.
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Arizona

Archaeological and Historical Sites—Environmental subregions crossed by the east-west portion of GCI
are identified as the Gothic Mesas, Chinle Valley, the border area between the north end of Black Mesa
and the southern edge of the Tsegi Mesas, Shonto Plateau, and the Kaibito Plateau. These subregions
are characterized as a mixture of primarily moderate to high sensitivity zones for archaeological and
historical sites. The north-south portion of GC1 crosses the Kaibito Plateau and the Painted Desert
subregions, which are characterized primarily as having moderate and low sensitivities for archaeological
and historical sites. The GC1 dtemative has approximately 56 miles rated as having high sensitivity, 113
as moderate, and 57 as low.

Special Status Cultural Resources+nly one special status cultural resource is located along GC1—a
bridge over the Little Colorado River at Cameron &lnk 1386). This bridge is listed on the National
Register of Historic Places, and is rated as having high sensitivity.

Traditional Cultural Places—Approximately 29 miles are rated as highly sensitive for traditional Navajo
cultural places, and the other 197 miles are rated as moderately sensitive. The highest sensitivities are
in the Marsh Pass area on the northern end of Black Mesa. Links totaling about 114 miles are rated as
having high sensitivity for Hopi traditional places, about 15 miles as moderate sensitivity, and 97 miles
as low sensitivity. This reflects a toti of 48 known tradition Hopi places associated with rituals within
a six-mile-wide corridor, and another 12 nonritud tradition use areas. The highest sensitivity areas are
scattered along the east-west portion of GC1.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Mlzona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Archaeological and Historical Sites—Kl crosses approximately 20 miles of moderate sensitivity zones.

Special Status Cultural Resources— No special status cultural resources are located along K1.

Traditional Cultural Places—Kl crosses about 20 miles of moderate sensitivity zones for traditional
Navajo cultural places. Approximately two miles of the corridor are characterized as having moderate
sensitivi~ for ~adhiond Hopi cultural places, and the remainder is rated as a low sensitivity zone. One

‘ known Hopi nonritual traditional use area was identified.
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Central 1 (Cl)

New Mexico

Archaeological and Historical Sites—This section of Cl stretches approximately 40 miles across the
Chuska Valley, which is rated as having high sensitivity for archaeological and historical sites.

Special Status Cultural Resources— Two special status cultural resources located along Cl are the
Pictured Cliffs site, a petroglyph (rock art) locality, and the Mitten Rock Archaeological District. Both
are listed on the New Mexico Register of tiltural Properties. [The Hogback Chaco protection site also
is about three miles from the Cl reference centerline, but is screened by The Hogback.]

Traditional Cultural Places—Traditional Navajo cultural places along Cl are rated as having high
sensitivity for 21 miles and moderate sensitivity for 19 miles. No known traditional Hopi places were
identified in New Mexico, but Link 700, extending about 24 miles into New Mexico, is rated as having
high sensitivity. This reflects lack of available data and not necessarily a lack of resources or Hopi
interest in the area.

Arizona

Archaeological and Historical Sites—Cl crosses the Colorado Plateau and environmentrd subregions
identified as the Chuska Mountains, Defiance Plateau, Chinle Valley, Black Mesa, Tusayan Washes,
Moenkopi Plateau and the Painted Desert. The eastern subregions are characterized as high sensitivity
zones, the central subregions as moderate sensitivity zones, and the western Painted Desert subregion as
a low sensitivi~ zone, except for the crossing of the Little Colorado River, which is rated as high. A total
of 37 miles are rated as highly sensitive, 104 miles as moderately sensitive, and 6 miles as a low
sensitivity zone for archaeological and historical sites.

Special Status Cultural Resources— Two special status cultural resources are located along Cl (Link
780). They are the Hopi Taawa tribal park, which has been defined to protect a group of petroglyphs
northwest of Third Mesa, and the Cameron Bridge, which is listed on the National Register of Historic
Places.

Traditional Cultural Places—Traditional Navajo cultural places along the route are rated as highly
sensitive for approximately 70 miles and as moderately sensitive for 77 miles, with the highest
sensitivities in the Chuska Mountains and on Black Mesa. The entire length of the Arizona segment of
Cl is rated as a high sensitivity zone for traditional Hopi places. This reflects a total of 64 known
tradition Hopi ritual places and five nonritud traditional use areas within a six-mile-wide study corridor.
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Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl.

Archaeological and Historical Sites—All of Link 462 is characterized as a moderate sensitivity zone.

Special Status Cultural Resources— No special status cultural resources are located along Link 462.

Traditional Cultural Places—Link 462 is rated as a moderate sensitivity zone for traditional Navajo
cultural places, and as a high sensitivity zone for traditional Hopi cultural places. Eight known Hopi
ritual places are located along Link 462.

Substation Alternatives

Shiprock Substation —Only one prior cultural resource survey along a linear transect is documented
within the immediate vicinity, and no archaeological or historical sites were found. However, several
sites have been recorded in the general vicinity and the existing substation is situated within an area
characterized as having high sensitivity for archaeological and historical sites. Several archaeological
or historical sites could be expected within the expansion area. Pictured Cliffs, a petroglyph site listed
on the New Mexico Register of Cultural Properties, is the closest special status cultural resource, but it
is located about three miles to the southeast. The region is characterized as having low to moderate
sensitivity for tradition Navajo cultural places. No tradition Hopi cultural sensitivity is projected, but
this reflects lack of available data and not necessarily a lack of resources or Hopi interest.

Honey Draw, Red Mesa, and Copper Mine Substation Sites—The site is situated on the Kaibito Plateau,
which is generally characterized as having moderate sensitivity for archaeological and historical sites.
No cultural resource surveys have been conducted within the area. Archaeological or historical sites
could be present, but are unlikely to be very large or complex. There are no special status cultural
resources in the vicinity of the site. The region is characterized as having moderate sensitivity for
traditional Navajo cultural places, and generally high sensitivity for traditional Hopi cultural places.

Moenkopi Substation— Four archaeological sites were recorded in the vicinity of the Moenkopi
Substation prior to the original construction of the facility, and excavations were conducted at two of the
sites. Four hearth feamres were found at one of the excavated scatters of lithic artifacts; the other site
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yielded no subsurface features or deposits. In general, the substation is situated within an area
characterized as having low to moderate sensitivity for archaeological and historical sites. A few
archaeological or historical sites could be present, but are unlikely to be very large or complex. The
Cameron Bridge, which is listed on the National Register of Historic Places, is the closest special status
cultural resource, but it is located about four miles to the northeast The region is characterized as having
moderate sensitivity for traditional Navajo and high sensitivity for traditionrd Hopi cultural places.

Western Area Transmission Line Alternatives - Moenkopi to Marketplace

The characteristics of the cultural resources along the western area alternative routes are summarized in
Table 3-8 and on Hgures W-14W through ~-18W, and described in the following sections.

TABLE 3-8
SUMMARY OF CULTURAL RESOURCES ALONG T~

WESTERN ALTERNAT~ ROUTES

Resource TWe I Ationa Nevada I Total

Notihem I West (N1~ (Moenkopi to Marketphce)

Archaeologiul and 90 milw moderate sensitivity 90 miles moderate
Hktorical Sites 97 roil= low sensitivity 30 mil~ low sensitivity 127miIes low

Special Status Mqui Stage Station Mqui Stage Station
Cultural R=ources

Traditional Navajo 16 miles high sensitivity 16miles high
Cultural Places 68 miles moderate sensitivity 68 miles moderate

7 rnil= low sensitivity 7 miles low

Traditional Hopi 24 miles high sensitivity 13roil= low sensitivity 1riti place
Cultural Placea 67 nsil= moderate sensitivity 1nonrhuat til

96 miles low sensitivity
(1 riti place)
(1 noaritud trail)

Traditional Hualapai 60 nsil= high sensitivity 60 miles high
Cultural Places 103miles moderate sensitivity 13mil~ moderate sensitivity 116miles moderate

Notihem 2 (N2) (Moenkopi to Marketpbce)

Archaeological and 37 miles moderate sensitivity 37 roil= moderate
Hktotieal Sit= 158miles low sensitivity 30 miles low sensitivity 188roil= low

Special Status Route 66(2 10atiOt5S) Route 66(2 locations)
Cultural Resources Bde Road Bde Road

Mqui Stage Station Mqui Stage Station
Wright tiyon A~C Wright Myon A~C

Traditional Navajo 16 miles high sensitivity 16roil= high sensitivity
Cultural Places 68 miles modemte sensitivity 68 milw moderate sensitivity

7 miles low sensitivity 7 miles low sensitivity
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TABLE 3-8
SUMMARY OF CULTURAL RESOURCES ALONG THE

~STERN ALTEWAT~ ROUTES

Resource T~e Arizona Nevada Total

Traditional Hopi 24 miles high sensitivity 13 mileslowsensitivity 1ritualplace
CulturalPlaces 67milesmoderatesensitivity 1nonritualtrail

104mileslowsensitivity
(1ritualplace)
(1nonritualtrail)

Traditional 50mileshighsensitivity 50mileshighsensitivity
HualapaiCultural 121milesmoderatesensitivity 13milesmoderatesensitivity 134milesmoderatesensitivity
?Iaces

Southern 2 (S2) (Moenkopi to Marketplace)

Archaeolo~caland 60milesmoderatesensitivity 60milesmoderate
HistoricalSites 158mileslowsensitivity 30mileslowsensitivity 188mileslow

SpecialStatus WupattiNationalMonument Route66(2 locations)
CulturalResources Route66(2 locations) BealeWagonRoad(3

BedeWagonRoad(3 locations)
locations) WrightCanyonACEC
WrightCanyonACEC

TraditionalNavajo 20mileshighsensitivity 20mileshigh
CulturalPlaces 28milesmoderatesensitivity 28milesmoderate

TraditionalHopi 19mileshighsensitivity 13mileslowsensitivity 2 ritualplaces
CulturalPlaces 13moderatesensitivity 1nonritualtrail

187lowsensitivity
(2ritualplaces)
(1nonritudtrail)

Traditional 82mileshighsensitivity 82mileshigh
HualapaiCultural 66milesmoderatesensitivity 13milesmoderatesensitivity 79milesmoderate
Places

Northern 3 (N3)(Moenkopi to Meal)

Archaeologicaland 90milesmoderatesensitivity 90milesmoderatesensitivity
HistoricalSites 99mileslowsensitivity 11mileslowsensitivity 110mileslowsensitivity

SpecialStatus MoquiStageStation. MoquiStageStation
CulturalResources WI11OWBeachGauging WillowBeachGauging

Station Station

TraditionalNavajo 16mileshighsensitivity 16mileshighsensitivity
CulturalPlaces 68milesmoderatesensitivity 68milesmoderatesensitivity

7 mileslowsensitivity 7 mileslowsensitivity
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TABLE 3-8
SUMMARY OF CULTUWL RESOURCES ALONG T~

~STERN ALTERNAT~ ROUTES

Resource T~e Arizona Nevada Total

Traditional Hopi 24 miles high sensitivity 11 miles low sensitivity 1 ritual place

Cultural Places 67 miles moderate sensitivity 1 nonritud trail

97 miles low sensitivity
(1 ritual place)
(1 nonritud trail)

Traditional 60 mileshighsensitivity 60mileshigh
HualapaiCultural 104milesmoderatesensitivity 11milesmoderatesensitivity 114milesmoderate
Places

Nortkern 4 (N4)(Moenkopi to Mead)

Archaeologicaland 37milesmoderatesensitivity 37moderate
HistoricalSites 159mileslowsensitivity 11mileslowsensitivity 170mileslow

SpecialStatus MoquiStageStation MoquiStageStation
CulturalResources Route66(2 locations) Route66(2 locations)

BedeWagonRoad BeAeWagonRoad
WillowBeachGauging WillowBeachGauging

Station Station
WrightCanyonACEC WrightCanyonACEC

TraditionalNavajo 16mileshighsensitivity 16mileshighsensitivity
CulturalPlaces 68milesmoderatesensitivity 68milesmoderatesensitivity

7 mileslowsensitivity 7 mileslowsensitivity

TraditionalHopi 24mileslowsensitivity 11mileslowsensitivity 1riturdplace
CulturalPlaces 67moderatesensitivity 1nonritufltrail

105lowsensitivity
(1riturdplace)
(1nonriturdtrail)

Traditional 50mileshighsensitivity 50mileshigh
HualapaiCultural 123milesmoderatesensitivity 11milesmoderatesensitivity 133milesmoderate
Places

Soutkern 4 (S4) (Moenkopi to Mead)

Archaeologicaland 60milesmoderatesensitivity 60milesmoderate
HistoricalSites 159mileslowsensitiviw 1I mileslowsensitivity 170mileslow

SpecialStatus Wupati NationalMonument Route66(2 locations)
CulturalResources Route66(2 locations) BerdeWagonRoad

BedeWagonRoad (3locations)
(3locations) WII1OWBeachGauging

WillowBeachGauging Station
Station WrightCanyonACEC

WrightCanyonACEC
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TABLE 3-8
SUMMARY OF CULTURAL RESO~CES ALONG THE

WESTERN ALTERNAT~ ROUTES

Resource TWe Ationa Nevada Total

Traditional Navajo 20 mileshighsensitivity 20mileshigh
CulturalPlaces 28milesmoderatesensitivity 28milesmoderate

TraditionalHopi 19mileshighsensitivity 11mileslowsensitivity 2 ritualplaces
CulturalPlaces 13milesmoderatesensitivity 1nonritualtrail

188mileslowsensitivity
(2ritualplaces)
(1nonritudtrail)

Traditional 82mileshighsensitivity 82mileshigh
HualapaiCultural 67milesmoderatesensitivity 11milesmoderatesensitivity 78milesmoderate
Placa

NO~ Distanceshavebeenroundedtonearestmile.

Northern 1 West mlw

Arizona

Archaeological and Historical Sites—NIW crosses environmental subregions identified as the Painted
Desert, Coconino Plateau, Transition fine, and the Basin and Range Province. The eastern subregions
are generally characterized as moderate sensitivity zones for archaeological and historical sites, along
with the section across the plateau at the southern end of the Hudapai Reservation. Sensitivities decline
to low levels to the west. A toti of 90 miles are rated moderately sensitive, and 97 miles are rated as low
sensitivity zones for archaeological and historical sites.

Special Status Cultural Resources— The only special status cultural resource located along N1W is the
Moqui Stage Station site. Interpretative signs have been instrdled by the Kaibab National Forest in
conjunction with development of the Arizona Trail.

Traditional Cultural Places—Traditiond Hurdapai cultural places are rated as highly sensitive for 60
miles, and moderately sensitive for 103 miles of the Arizona section. Traditional Navajo cultural places
along the route are rated as highly sensitive for 16 miles, moderate for 68 miles, and low for 7 miles.
Tradition Hopi places are rated as having high sensitivity for 24 miles, moderate for 67 miles, and low
for 96 miles. This reflects a single hewn traditional Hopi ritual place and one traditional trail within a
six-mile-wide study corridor.

Nevada

Archaeological and Historical Sites—NIW is confined to the environmental subregion identified as the
Basin and Range Province. The specific physiographic features crossed by N1W are the Eldorado
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Mountains and the Eldorado Valley, which are characterized as low sensitivity zones for archaeological
and historical sites.

Special Status Cultural Resources—No specird status cultural resources are located along this portion of
NIW.

Traditional Cultural P/aces—Thirteen miles of Link 2060 are characterized as having moderate
sensitivity for tradition Hudapai cultural places, and low sensitivity for tradition Hopi culturrd places.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as N1W with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hudapai Reservation and replace Link 1790 on N1W.

Archaeological and Historical Sites—The section of N2 that diverges from N1W and descends from the
Hudapai Plateau down onto the Truxton Plain crosses about 60 miles rated as having low sensitivity for
archaeological and historical sites.

Special Stati Cultural Resources— This section of N2 includes the Beale Wagon Road, U.S. Route 66
at two locations, and the Wright Canyon ACEC. The Berde Wagon Road was surveyed and constructed
in 1857-1859 and was a popular immigrant trail during the 1860s and 1870s prior to the construction of
railroads. Land-managing agencies have identified and developed parts of this route as a historic
recreational trail. U.S. Route 66 has been designated as a historic road, and ~S has studied the highway
for possible incorporation or affiliation with the National Park system. The Wright Canyon ACEC is
designated primarily for riparian steam values, but has associated archaeological sites.

Traditional Cultural Places—About 42 miles of the Truxton Plain section of N2 are characterized as high
sensitivity zones for traditional Hualapai cultural places and about 19 miles are rated as moderately
sensitive. Sensitivities for tradition Hopi cultural places are rated as low for this entire section.

Nevada

The Nevada portion of N2 is the same as N1W.
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Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing through Link 2006.
At this point, S2 is then the sam= as N2 proceeding north and west along Links 2020 and 2060 to the
crossing of the Colorado River and the Nevada border.

Archaeological and Historical Sites—This section of S2 crosses about 60 miles rated as having moderate
sensitivity and 103 miles as low sensitivity.

Special Status Cultural Resources—The Bede Wagon Road is crossed in three locations, U.S. Route 66
is crossed in two locations, and the Wright Canyon ACEC is passed by S2 (rollin different locations than
N2). In addition, S2 is likely to be visible from portions of Wupatki National Monument, although the
line would be about 10 miles or more from the monument boundary.

Traditional Cultural Places—About 82 miles of the eastern section of S2 that varies from N2 are
characterized as high sensitivity zones for tradition Hurdapai cultural places and about 12 miles are rated
as moderately sensitive. Sensitivities for tradition Navajo cultural places are rated as high for about 20
miles and moderate for about 28 miles. Sensitivities for traditionrd Hopi cultural places are rated as high
for about 19 miles, moderate for about 13 miles, and low for about 132 miles. Two known Hopi
traditional ritual places and a trail are located along this section of S2.

Nevada

The Nevada portion of the S2 route is the same as NIW and N2 routes.

Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to dtematives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than the Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses on Links 2040
and 2080.

Arizona and Nevada

Archaeological and Historical Sites, Special Status Cultural Resources, and Traditional Cultural
Places—In general, the cultural resource sensitivities are very similar to the N1W, N2, S2 western
segment into Marketplace.
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This segment crosses areas rated as low sensitivity zones for archaeological and historical sites. The
Willow Beach Gauging Station, which is listed on the National Register of Historic Places, is located
within the six-mile-wide study corridor along this segment. This historic facility was used to measure
the flows of the Colorado River.

Sensitivities for maditional Hudapai cultural places are rated as moderate along portions of the rdternative
route. This segment crosses about 48 miles of these moderate sensitivity zones. There are no traditional
Navajo cultural places and Hopi sensitivities are rated only as low.

Substation Alternatives

Red hke Substation Site—Two previous linear surveys have been conducted near the site, but neither
recorded any archaeological resources in the vicinity of the site. The site is within a portion of a
mountain environmental zone that is projected to have moderate sensitivity for archaeological and
historical sites. This suggests that a few such sites might be present within the substation area, but they
are unlikely to be very large or complex.

The closest special status resource is the Beale Wagon Road, which is located on the opposite side of
State Route 64 about one mile to the west of the substation site. The road is not well preserved in this
section. Laws Spring, a National Register listed camp site along the Berde Wagon Road, is located rdmost
six miles to the southeast.

The alternative route that connects with the substation site is rated as having medium and high
sensitivities for tradition Navajo cultural places. Traditionrd Hopi cultural place sensitivities are rated
as low, and no traditional Hualapai cultural place sensitivities are identified.

Marketplace Substation— A cultural resource survey conducted for development of the Marketplace
Substation (then referred to as McCullough II) resulted in the discovery of only four isolated finds and
one small lithic scatter, all of which were determined to be insignificant. No special status cultural
resources are present in the vicinity of the substation, and no tradition cultural places have been
identified in the area.

Mead Substation—Prior cultural resource surveys along transmission lines connecting to the existing
substation have recorded only a single isolated artifact in the vicinity of the substation. The general area
is characterized as having low sensitivity for archaeological and historicrd sites. No special status cultural
resources are present in the vicinity of the substation, and no traditional cultural places have been
identified in the immediate area.

Microwave Communication Facility

No archaeological and historical sites or special status cultural places have been identified in the vicinity
of the existing facili~. Bill Williams Peak is named in Navajo ceremonird stories, and traditional Hopi
places are located on the mountain, but not within the existing communications site.
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CWPTER 4- EWIRO-NTAL CONSEQWNCES

INTRODUCTION

The purpose of this chapter is to describe the potential consequences, or impacts, on the environment that
could result from the construction, operation, and maintenance of the proposed 500kV transmission line.

Impacts are defined as modifications to the existing condition of the environment that would be brought
about by a proposed action. Impacts can be beneficial (positive) or adverse (negative), and can result
from the project action directly or indirectly- Impacts can be permanent, long lasting (long term) or
temporary (short term). Long-term impacts are defined as those that would substantially remain for the
life of the projector beyond. In the case of ~, the life of the project is estimated to be about 50 years.
Short-term impac~ are defined as those changes to the environment during construction that generally
would revert to preconstruction condition at or within a few years of the end of construction. Impacts
can vary in significance from no change or only slightly discernible change, to a full modification of the
environment.

Using the information about the existing condition of the environment (Chapter 3) and the description
of the proposed action (Chapter 2), the types and magnitude of impacts were identified and quantified
to the extent practical at this stage of the project. If the decision is made to construct the transmission
line, the final route selected would be investigated further to refine environmentrd data in preparation for
the COMP (e.g., biological and cultural resources).

The sections that follow this introduction address the potential impacts on each resource. Most of the
sections contain an overview including brief explanations of the types of impacts anticipated, impact
levels (high [H], moderate [M], low [L]), and descriptions of measures to mitigate the impacts, followed
by descriptions of the potential impacts or residurd impacts (impacts remaining after mitigation is applied)
for each project alternative. Air, socioeconomic, noise, and Em are addressed regionally rather than
for each alternative. The last sections in the chapter include a summary of significant unavoidable
adverse impac~, cumulative effects, irreversible and irretrievable commitment of resources, and short-
term versus long-term productivity.

Because of the large volume of data, it is necessary to summarize the results to the extent appropriate for
each resource. The descriptions of potential impacts focus on those resources that could be affected
substantially or those identified by the public andor agencies as issues regardless of the impact (e.g.,
biology, land use, visual, and cultural resources). Potential impacts on those resources that would not
be affected substantially, or that were not identified as major issues (e.g., air, water, earth, prdeontology),
are presented in a general summary. Impac~ on these resources would be minimal (low to moderate)
with only slight differences between dtematives.

The descriptions of impacts for each alternative should be reviewed in conjunction with the resource
maps provided in the map volume accompanying this DEIS. Also, a fold-out map illustrating the
alternatives is provided for reference in the index at the end of this DEIS.
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Several of the alternative routes are similar-many share common links with one another. Rather than
repeating information, in most cases the descriptions of alternative routes have been abbreviated as
appropriate to focus on the segment that is unique to each alternative. To facilitate review of the
alternatives, diagrams that illustrate each alternative route and highlight the segment being described
are shown on the fold-out reference key in the index at the end of the DEIS. A summary explaining the
key is provided in the introduction of Chapter 3.

Resource data supporting this DEIS are on file at Western. Also, a description of the impact assessment
and mitigation planning process is provided in Appendix A and in the Navajo Transmission Project
Mitigation Plan (September 1996).

AIR QUALITY

If the project were not implemented (no action), the environment would remain as it presently exists. If
the project were implemented, impacts on air quality would be short in duration (during construction) and
localized to the general area of activity. This is true regardless of which action alternative would be
selected.

During construction, sources of air emissions would include particulate emissions (fugitive dust) from
construction operations and tailpipe emissions (nitrogen oxides, carbon monoxide, sulfur oxides, and
hydrocarbons) from vehicles and gasoline- or diesel-powered construction equipment. Emissions from
construction activities would be confined to the daytime hours and would exist only during active
construction periods.

Sources of particulate matter would include grading and earth moving associated with developing access
roads and work pad areas, digging, drilling, and, where required, blasting to prepare for the tower
foundations, and vehicular trtilc. Disturbed surface areas could be a passive source of windblown dust
during periods of high wind. Another source of particulate emissions could be temporary concrete batch
plants. These would be necessary only when concrete for the tower footings could not be supplied by
commercial ready-mix concrete sources, and this would occur only if a tower footing was being built too
far from a commercial source.

The identified emission sources are generally fugitive and temporary. These sources would not need
Federd prevention of significant deterioration @SD) permits. State or local air quality permits usually
are not required for temporary construction activity sources, but a notice of intent would be filed with
each jurisdiction to be certain the project would be in compliance with all permit requirements, The
temporary concrete batch plants would require an air quality permit. State and local jurisdictions have
specific rules for permitting this type of temporary mobile source that may require the batch plant to have
a general permit rdready in place rather than one specific to this project, or a permit that would apply to
more than one individual project site.

Principal air quality impacts associated with the operational phase of the transmission system would
include windblown dust from disturbed ground surfaces, road dust, and vehicle exhaust during periodic
maintenance checks or emergency repair activities.
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Mitigation measures would be used to limit particulate emissions during both the construction and
operational phases. The need for specific measures would, to some extent, be dictated by the nature of
the local ground surface, vegetative cover, and meteorological conditions. Snow-covered or heavily
vegetated surfaces, for example, may need little dust control, while very dry silty surfaces may require
considerable dust control. Control of dust includes minimizing the amount of ground surface disturbed
to leave natural vegetation and soil surface conditions intact. Where ground must be disturbed and is
subject to active vehicle or equipment traffic, dry surfaces would be watered. An effective watering
program should obtain at least a 50 percent reduction in dust emissions.

Upon completion of construction, the area would be returned to its natural contour and vegetative cover
as appropriate.

WATER RESOURCES

Overall, impacts on surface water resources would be low since there would be limited or no ground
disturbance in the vicinity of water resources, resulting in indiscernible-to-minor effects. There would
be low or no impacts on ground water since construction activities generally would not reach ground
water depths.

Perennial Streams and Springs—Ground disturbing activities in the vicinity of surface water features
could result in increased sedimentation, which could affect the aquatic ecology, the quality of domestic
water supplies and irrigation systems, and the aesthetic quality of the stream or river. Accidents involving
construction equipment adjacent or proximal to a surface water feature could result in spillage of
petroleum products or construction materials that could contaminate nearby water. Construction activities
could disrupt the natural flow andor quality of springs. However, mitigation which precluded limiting
the construction of new access roads in the vicinity of streams would protect the integrity of the riparian
areas, streambanks, and streambeds, and avoid turbidity and sedimentation. In addition, structures and
roads would be placed to avoid sensitive features including springs, streams and other drainages.
Therefore, impacts on perennial streams and springs would be low.

100-year Floodplain—A 100-year floodplain could be susceptible to increased sedimentation and bank
erosion due to inundation from rainfall or snowmelt. By avoiding placement of a tower in a designated
100-year floodplain or major wash, effects on erosion and deposition, tower stability, and modified flow
patterns can be reduced. Impacts on 100-year floodplains are anticipated to be low.

EFFECTS OF EACH ALTERNAT~

No-action Alternative

Under this alternative, the environment would remain as it presently exists.
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All Other Alternatives

Because residual impacts on water resources would be low, a description specific to each alternative is
not provided.

EARTH RESOURCES

The primary concern of the earth resources investigation was the potential for accelerated soil erosion.
Overall, the majority of impacts on soils would be low resulting from the limited extent of ground
disturbance causing indiscernible-to-minor increases in erosion rates. Moderate impacts would result in
minor-to-substantial increases in erosion rates and occur only in a very localized areas where there are
soils with severefiigh erosion potential in steep terrain (e.g., along Links 504 and 561 in the Marsh Pass
area). No high impacts (subsantid-to-extensive increases in erosion rates) are expected.

Soil Erosion—Erosion potential is the result of several factors including slope, vegetation cover, climate,
and the physical and chemical characteristics of the soil, and is an indication of how susceptible soils are
to increased erosion if disturbed. Increased soil erosion may occur when vegetation is removed during
construction or in areas where the surface is disturbed by heavy quipment. Increased water erosion often
occurs during high-intensity or long-duration rain storms and may reduce the productivity of the soil as
well as affect the water quality of streams by accelerating sediment loading. Construction activities could
dso cause loss of productivity of agriculwrd and grazing land (as discussed in land use) because of soil
compaction andor increased erosion. Wind is rdso an erosion factor throughout northwestern New
Mexico and northeastern Arizona.

Impacts can occur during operation. The surface of access roads could be exposed to water and wind
actions potentially resulting in soil erosion.

Accelerated sod erosion would be reduced by not widening or otherwise upgrading existing access roads
and rdigning new or cross-country access with landform contours.

Unique Geologic Features and Mineral Resources—No unique geologic features were identified in
proximity of the alternatives; therefore, there would be no impacts on these resources. Impacts on
mineral resources are not anticipated.

EFFECTS OF EACH fiTERNAT~

No-action Alternative

Under this dtemative, the environment would remain as it presently exists.
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Eastern Area Transmission Line Alternatives

Because the majority of impacts on soils would be low, a description for each dtemative is not provided.
A summary of impacts on soils is shown in Table 4-1 and illustrated on Figure W-2E (map volume).

TABLE 4-1
S~MARY OF POTENT~L ~ACTS ON SO~S - EASTERN AREA ALTERNAT~S

Mll= of Rtiidud Impacts

Alternative Route Impact NM AZ Total

GC1 M — 15.0 15.0

KI M — 16.8 16.8

c1 M 2.5 — 2.5

C2 M — 3.0 3.0

Substation Alternatives

Impacts on soils at the Shiprock, Honey Draw, Rd Mesa, and Moenkopi substation sites would be low.
No impacts on soils at the Copper Mine Substation site are expected.

Western Area Transmission Line Alternatives

Because the majority of impacts on soils would be low, a description for each dtemative is not provided.
A summary of impacts is shown in Table 4-2 and illustrated on Figure ~-2W.

TABLE 4-2
S~RY OF POTENTU WACTS ON SO~ - WESTERN AREA ALTERNAT~S

Milu of Rwidud hpac~

Route bpact AZ w Toti

Moetiopi to Marketplace

NIW M 2.1 0.6 2.7

N2 M 3.0 0.6 3.6

S2 M 1.2 0.6 1.8

Moetiopi to Mead

N3 M 0.9 0.0 0.9

N4 M 1.8 0.0 1.8
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Substation Alternatives

Impacts on soils at the Red Lake, Marketplace, and Mead substation sites would be low.

Microwave Communication Facili~

There would be no impacts on soils.

BIOLOGICAL RESOURCES

Overall, impacts on biological resources would be low with a minimal amount of moderate impacts in
two very localized areas (e.g., in Marsh Pass and The Hogback).

Impacts on biological resources are based predominantly on resource sensitivity and estimated ground
disturbance. Resource sensitivity is based on several criteria including vulnerability of the resource to
increased human access, level of agency concern, legal protection, and rarity of the resource within the
project area. Estimates of ground disturbance are based on the amount of upgrading or new access road
needed in context with the terrain (e.g., slope) (see Table 2-4). The majority of the alternative routes
would parallel existing linear facilities (e.g., transmission lines) thereby minimizing the need for new
access roads and thus reducing most impacts on biological resources.

A low impact would result when the proposed action is expected to affect vegetation, wildlife, special
status species, or unique habitat only slightly. For example, vegetation types considered to be low
sensitivity (e.g., Great Basin desertscrub) or moderate sensitivity (e.g., piiion-juniper woodlands) in areas
where there is existing access and disturbance would be minimrd were assigned low impacts. Similarly,
big game and special status species considered to be low sensitivity in areas where there is existing access
and disturbance would be minimal were assigned low impacts.

A moderate impact would result when the proposed action is expected to substantially affect vegetation,
special status species, or unique habitat (e.g., biological resources of moderate or high sensitivity in areas
where disturbance from construction would be greater). For example in The Hogback (Link 640),
Mancos milkvetch, Federdly listed as endangered, could be present in an area of steep terrain where new
access would be needed (0.1 mile).

A high impact would result when the proposed action is expected to significantly affect special status
species, unique habitat, vegetation, or wildlife considered to be highly sensitive. These could include
areas where mitigation may be only partially effective, resulting in long-term or permanent loss of
important habitat or substantial disturbance to a resource (e.g., during critical period in the life cycle of
wildlife species). For this project, mitigation would reduce all initially high impacts to lower levels,
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OVERVIEW

Vegetation—In the immediate vicinity of construction areas, vegetation could be trampled and soils
compacted. The rate and success of revegetation in these areas would depend on the vegetation type,
soils, climatic conditions, and extent of damage. A small amount of vegetation would be removed
permanently in areas where towers would be placed or where new or upgraded access roads would be
rquired for construction and maintenance for the transmission line. Tree removal would be required in
selected areas to comply with NESC requirements for ensuring human safety and line reliability.

Mitigation measures effective in minimizing impacts on vegetation are those designed primarily to limit
ground disturbance. In areas where vegetation is considered highly sensitive, existing roads would not
be widened and, where practical, new roads would not be constructed. To minimize ground disturbance
and reduce erosion, new access roads would follow landform contours and access would be restricted
after construction if not needed for maintenance of the line. Towers would be carefilly placed to avoid
sensitive features (e.g., riparian areas, specird status plant species) to span the features. Right-of-way
clearing would be minimized to reduce loss of biomass in densely vegetated areas (e.g., Chuska
Mountains). Following construction, affected areas would be rehabilitated as appropriate.

Because of the low sensitivity of habiats throughout much of the project area coupled with the relatively
small amount of vegetation loss, the majority of residud impacts on vegetation are anticipated to be low.
Since the majori~ of the alternative routes would parallel existing linear facilities, land needed for new
access roads would be minimized. Impacts on sensitive areas, such as nparim woodlands and wetlands,
would be minimized by careful placement of towers or selective clearing of right-of-way.

Big Game—Big game species could be affected by disruption of habitat, vegetation removal, disturbance
from construction activities, or presence of humans. Clearing trees from the right-of-way (e.g., Chuska
Mountains) would disrupt habitat however, the cleared area would be open and meadow-like, and with
the appropriate seed mix. for revegetation, could be attractive to certain species for grazing. Direct
mortality could also occur along travel routes. Impact on big game species would depend on their
mobility, size and extent of range, habitat selectivity, and the duration and timing (e.g., season of life
cycle) of construction activities. Indirect impacts could occur where increased access to wildlife habitat
could allow use of the area by humans increasing the potential for harassment and legal take of big game.

Mitigation measures effective in minimizing impacts on big game species are those designed to limit
disturbance and reduce human accessibility. In sensitive areas where access roads are not needed, travel
could be overland. In sensitive areas (e.g., bighorn sheep habitat) where roads are needed, access would
be restricted after construction. Certain areas of unique or important habitats (e.g., riparian areas) would
be spanned by the transmission line to avoid direct loss or damage. To reduce impacts on wildlife during
critical seasons in their life cycle, construction would be curtailed during such times. Right-of-way .
clearing would be minimized to reduce loss of biomass in densely vegetated areas (e.g., Chuska
Mountains).

Residurd impacts on big game are anticipated to be low along dl of the dtemative routes. Although some
modification of habitat would result from the proposed project, it would affect a small percentage of the
habitat and the overall long-term impact on local big game populations would be minimal. Ground
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disturbance and habitat loss would be minimized since the majority of alternative routes would parallel
existing transmission lines. Impacts resulting from direct mortality along travel routes are anticipated to
be low; however, this depends on the construction period, density of wildlife populations, and the overall
incidence of travel on the access roads. Big game species are mobile enough to move away from
disturbance during construction, although there is some possibility that such movement could be from
areas of high quality habitat to areas of lesser quality.

Other Wildl~e—There is a possibility of waterfowl or other birds colliding with transmission line
conductors or, more likely, the ground wires above the conductors, particularly along rivers that serve
as migration corridors. At the river crossings for the proposed alternatives one or more transmission
line(s) presently exist. A new line or the proposed project would not significantly increase the potential
for collisions. The design of high-voltage electrical transmission lines (e.g., spacing of the conductors)
reduces the possibility of electrocution of raptors to minimal levels.

Increased noise and activity levels associated with construction could disturb raptors during breeding and
nesting, affecting reproductive success or resulting in nest abandonment. Curtailing construction during
such critical seasons of their life cycle would reduce those potential impacts.

Increased predation on herptofauna (e.g., lizards and young tortoises) and small mammals could result
as transmission line towers provide new perches for raptors and ravens. Increased human access into
areas could result in more opportunities for poaching or direct mortality of tortoises, lizards, and snakes.
The indirect effect of increased predation and greater public access would be minimal since the majority
of the alternative routes parallel existing transmission lines.

Effects on fish and their aquatic habitat would be avoided by placing towers so that the transmission line
spans rivers, perennial streams, and sensitive riparian areas. .

Special Status Species —Ground-disturbing activities could result in impacts on special status plant
species and their habitats, as well as some special status wildlife species (e.g., Mojave desert tortoise).
Some plant species are subject to collecting for horticulturrd or medicinal purposes, while several wildlife
species are valued by collectors. Indirect impacts from increased access in areas where such species
occur could result in loss of these species from collecting or degradation of habitat (e.g., trampling and
compaction from increased use). Impacts on wildlife species could include disturbance during critical
periods in their life cycle, displacement of such species into other areas, or direct mortality of individuals
because of increased vehicular activity.

Residual impacts on habitats suitable for special status plant and wildlife species would be low except
for 0.1 mile of potential moderate impact in The Hogback (Link @O). The project proponents would be
required to adhere to mitigation set forth in a ~S Biological Opinion (Section 7 of the Endangered
Species A,ct) for species listed as threatened or endangered. Also, the project proponents would
coordinate with land-managing agencies to develop measures for species of concern that are not Federally
listed.
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Habitat suitable to support numerous specird status plant and wildlife species exists along the alternative
routes. Because of the lack of inventoried data, it was possible only to predict initial impacts at this stage
of the project. Mitigation would be implemented in accordance with legal mandates and agency policy
if such resources are located during preconstruction biological resources surveys. These surveys would
be conducted wherever suitable habitat for protected species is present and biological information is
needed to develop effective mitigation measures. It is likely that residual impacts would be low in such
cases.

EFFECTS OF EACH ALTERNATIVE

The following descriptions of impacts focuses primarily on biological resources assigned a high
sensitivity, areas where moderate impacts could occur along the alternative routes, andor resources or
areas of particular concern to agencies.

Tables summarizing impacts are presented in Appendix D for vegetation (Table D-5), known habitat of
special status plants (Table D-6), potential habitat for specird status plants (Table D-7), special status
wildlife (Table D-8), and big game Oable D-9).

No-action Alternative

Under this alternative, the environment would remain as it presently exists.

Eastern Area Transmission Line Alternatives

Impacts on biological resources are illustrated on Figures MV-4E, MV-5E, and MV-6E.

Glen Canyon 1 (GC1)

New Mexico

Vegetation—Impacts on vegetation would be low. GC1 would cross riparian vegetation along the San
Juan River (Link 460); however, impacts would be low because the transmission line would span the
river and riparian vegetation.

Big Game—Impacts on big game species along this segment of GCl would be low.

Special Status Species— Impacts on specird status plant species, which include Mesa Verde cactus and
Mancos milkvetch on The Hogback Links 100 and 120) would be low if individud plants were first
identified during preconstruction surveys and then protectd from construction activities. Suitable habitat
for such species could occur at tower sites and along spur roads. Preconstruction surveys to identify
plants and on-site monitoring during construction would be required in such areas to avoid loss of
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individual plants. Because there is existing access rdong the majority of GC1, public use is not
anticipated to increase appruiably. Therefore, associated indir=t impacts on special status species would
be low.

Spanning the San Juan River and implementing effective erosion-control measures to reduce or prevent
sedimentation would minimize or eliminate impacts on special status fish species, including razorback
sucker and Colorado squawfish. Because of existing lines in the immediate vicinity of the proposed
crossing, an additiond line would not significantly increase the potential for collisions by birds.
Moreover, because of the size and visibility of 500kV conductor bundles, collisions by birds are rare,

Arizona

Vegetation—Residud impacts on vegetation rdong the Arizona segment of GC1 would be low, except
0.3 mile of moderate impact in the Marsh Pass area where vegetation of moderate sensitivity could be
affected in an area of very steep terrain.

Big Game—hpacts on big game along GC1 would below. The majority of this route parallels existing
transmission lines, and access in the area would increase minimally.

Special Staws Species—hpacts we anticipated to be low. Habitat on Black Mesa andor other cliffs in
the area is known to support several species of raptors, although no specific nest sites have been
identifid. hpacts on nesting raptors would be reduced by restricting construction activities in proximity
to active nest sites. There is habitat suitable for Navajo sedge @inks 501 and 581), a Federally listed
threatened species associated with springs along Navajo Sandstone cliffs. Minimal impacts are
anticipated.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Vegetation—hpacts on vegetation would be low due to the low sensitivity of vegetation types across
the Kaibito Plateau. -

Big Game—kpacts on big game would be low. New roads in this area would result in indirect impacts
because of increased accessibility, and therefore a potential for increased disturbance to big game. These
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impacts would be mitigated by using overland routes to the extent practicable and minimizing the
construction of new access roads.

Special Status Species —No special status species or associated habitat were identified in the Kaibito
Plateau area. Habitat suitable for Navajo sedge is present rdong this segment of K1 resulting in minimal
impact.

Central 1 (Cl)

Impacts rdong Cl are anticipated to be low; however, unique habitats including The Hogback, San Juan
River, and Chuska Mountains would be traversed. The most biologically diverse area within the project
area is the Chuska Mountains. The Navajo Fish and Wildlife Department and Naturrd Heritage Program
consider the Chuska Mountains particularly important because the Chuska Mountains area is a unique
habitat and natural feature within the boundaries of the Navajo Reservation. Cl would parallel an
existing transmission line with the exception of a short distance (10.4 miles) along Links 360 and 640.

New Mexico

Vegetation—hpacts along the New Mexico portion of Cl would be low. The alternative route would
cross riparian habitat associated with the San Juan River Link 240); however, the river and associated
riparian habitat would be spanned by the transmission line.

Big Game—Impacts on big game along the New Mexico portion of Cl would be low.

Special Status Species— Numerous Mesa Verde cactus plants were identified rdong Links 180 and 240
(approximately 1,000 individurds) during surveys conducted along the alternative route in The Hogback
ACEC in spring 1995. The Mancos milkvetch also is found on The Hogback rdong Link 640. Impacts
on these plants are anticipated to be low for the following reasons. Because the alternative route would
parallel an existing line, new access road would not have to be constructed in much of this area. Surveys
to identify exact locations of the plants would be undertaken prior to construction, and a biologist would
be on site to monitor just before and during construction. Placement of towers would be coordinated to
minimize impacts on the plants. Nso, temporary fencing or flagging of plants would be used to minimize
trampling or crushing, and construction workers would be educated regarding the laws protecting this
species. If avoidance were not possible, individual plants would be translated to adjacent habitat and
a monitoring program would be implemented to detemine the success of the transplant. Additionally,
during the winter months Mesa Verde cactus that are no larger tian one inch in diameter contract into the
soil and could withstand some surface activity.

Impacts on riparian habitat along the San Juan River, which supports bdd eagles and possibly
southwestern willow flycatcher, would be low. Although a transmission line across a river may pose a
collision hazard to migratory birds, increased hazard is not expected because of existing transmission
lines in the immediate vicinity.
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Habitat suitable for Mesa Verde cactus exis~ rdong the route between The Hogback and the foothills of
the Chuska Mountains Links 380, 640, and 700). Preconstruction surveys would be conducted to
identi~ populations of these species, which would be avoided if possible, or transplanted to minimize
loss.

Arizona

Vegetation—Impacts on vegetation would be low. The Arizona portion of Cl crosses the Chuska
Mountains, which support the only ponderosa pine forests in the project area. This alternative parallels
an existing line and use existing access road wherever possible in this are% thereby reducing the amount
of right-of-way clearing needed. Trees in the new right-of-way would be cleared selectively and only
as needed to ensure safety standards of clearance between transmission line conductors and vegetation.
The effect of tree removal would be long term. The area cleared of trees within the right-of-way would
become open and meadow-like—attractive to certain species of big game. A native seed mix would be
selected if requested by the land-managing agency for revegetation that would enhance the area as habitat.

Big Game—Potentird impacts on big game would be low. Increasing the width of the right-of-way would
not result in habitat fragmentation or create a barrier to big game movement. Furthermore, big game may
use the cleared area for grazing after revegetation. hpacts would be reduced by overlapping with the
existing right-of-way, limiting cutting and removal of trees, selectively removing trees (e.g., “feathering”
the edge of the right-of-way), and revegetating with a native seed mix that would enhance the habitat,

Special Status Species— hpacts are anticipated to be low. The Chuska Mountains have been designated
as critical habitat for Mexican spotted owls @ink 700). Golden eagles nest in the buttes and mesas across
the grasslands Link 780). If Cl were selected for construction, surveys for active nesting sites would
be completed prior to construction. Surveys and subsequent mitigative action would be coordinated with
FWS and the Navajo Fish and Wildlife Department.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl bypassing to the north and west of the Chuska Mountains on
Link 460 near Teec Nos Pos-and Link 462 in the Chinle Valley and across Carson Mesa. The portion
of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same as Cl.
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Vegetatio/z—This segment of C2 (Link 462) does not parallel any existing linear facilities. Although
there would be some loss of vegetation (primarily Great Basin desertscrub) along this link, impacts would
be low.

Big Game—Impacts on wildlife along Link 462 would be low.

Special Status Species—Impacts would below on raptors such as golden eagle and ferruginous hawk that
are known to nest in the area. Increased access into nesting habitat for golden eagles (e.g., mesas adjacent
to Link 462) would result in indirect impacts. These impacts would be mitigated by minimizing
construction of new access roads to the extent practicrd and restricting use of them when construction is
complete.

There is habitat suitable for Navajo sedge in the vicinity of springs and ephemeral drainages.
Preconstruction biological resources surveys would identifi locations of individurd plants and the need
for mitigation resulting in low impacts. Impacts on habitat suitable to support Candidate Category 2
species (e.g., Tusayan rabbitbrush [Link 462]) would be low.

Substation Alternatives

Impacts on biological resources at the Shiprock, Honey Draw, Red Mesa, and Copper Mine would be
low. Coconino Arizona pocket mouse exists in the area of the Moenkopi Substation; however, impacts
are anticipated to be low.

Western Area Transmission Line Alternatives - Moenkopi to Marketplace

Impacts on biological resources are illustrated on Figures MV-4W, MV-5W, and MV-6W.

Northern 1 West ~1~

Arizona

Vegetation—Although the entire length of the Arizona portion of N1W parallels an existing transmission
line, there are portions of the existing right-of-way through the Black Mountains that are inaccessible by
wheeled vehicles. There would be some loss of vegetation where access would have to be upgraded or
constructed; however, impacts would be low. Riparian habitat exists in isolated patches along the
Colorado River ~lnk 2060), but would be avoided by spanning the river and associated riparian areas.

Big Game-ince NIW parallels an existing transmission line and the need for additional access would
be minimal along most of the rdternative route, impacts on big game (ek, antelope, and mule deer) would
be low. No crucial seasonrd habitat or birthing areas for these species have been identified along the
alternative route. Displacement of wildlife into marginal habitat is unlikely. These animals may avoid
areas of construction activities, but would likely return once construction activities are complete. The
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transmission line would not create a barrier to wildlife movement, nor would the associated access roads
increase habitat fragmentation. Access roads would be required along portions of the line in bighorn
sheep habitat in the Black Mountains (Link 2060). Roads would be closed following construction. No
impacts on lambing grounds located north of Link 2060 would occur due to the distance between the
lambing grounds and Link 2060.

Special Status Species—Impacts on special status species along N1W would be low with the exception
of 0.2 mile of moderate impacts on desert tortoise (Sonoran population), which inhabits Mohave
desertscrub (Link 2060). Impacw on desert tortoise would include minimal loss of habitat and the
potential for direct mortality of tortoises from increased vehicular activity in the area during construction.
Mitigation would include educating construction workers about acceptable protocol when tortoises are
encountered and on-site monitoring by a qualified biologist during construction.

The black-footed ferret management area in the Aubrey Vrdley is crossed (Links 1740,1741, and 1790).
Ground-disturbing activities and increased vehicular trtilc would affect black-footed ferrets and prairie
dogs, their main prey base, but impacts would be low.

Populations of Tusayan rabbitbrush &lnk 1660) and Tusayan flameflower (Link 1400) are known to be
presenu however, these could be avoided by judicious placement of towers. Loss of habitat for these
species would be minimal and impacts would be low. The Colorado River supports species such as the
wintering bald eagle and numerous fish species. Impacts on these species would be low. There is low
potential for direct or indirect impact on riparian or aquatic habitat, provided structures avoid (span) these
areas and adequate erosion and sedimentation controls are implemented.

Impacts on special status raptor species would be low. Special status raptors include Swainson’s and
ferruginous hawks, peregrine falcons, and wintering bald eagles. Construction activities would be limited
in the vicinity of active nest sites during the breeding and nesting seasons.

Hurdapai Mexican vole could be present along N1W &ink 1790), but impacts are anticipated to be low.
Impacts on habitat of the Arizona toad ~ilkweed Canyon, Link 1790), which could be spanned, would
be low.

Nevada

Vegetation—Along the Nevada portion of NIW, impacts on vegetation would be low Links 2060,2200,
and 2180). Riparian and aquatic habitat associated with the Colorado River would be spanned.

Big Game—The Nevada segment of N1W parallels an existing transmission line requiring limited
additional access. Impacts on big game, including mule deer and bighorn sheep, would be low. No
crucial habitat exists rdong the rdtemative route and displacement into marginal habitat is unlikely. These
animals may avoid construction areas, but would likely return once construction was completed. Some
new access would be required in bighorn sheep habitat however, upon completion of construction access
should be restricted where it does not currently exist.
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Special Status Species—Impacts would be low on the Mojave population of desert tortoise &ederally
listed threatened species), which is present along N1W in desertscrub vegetation designated as critical
habitat for the tortoise. Preconstruction surveys to identi~ locations and on-site monitoring during
construction would result in minimizing potential loss of individuals. Potential loss of burrows and
feeding areas would be limited to tower sites and along access and spur roads. Ravens feed on juvenile
tortoise and perch on transmission line towers. Because Links 2060 and2180 would parallel an existing
transmission line, increased perching of ravens on towers and subsequent loss of juvenile tortoise would
be insignificant.

There may be some loss of potential habitat for rosy and twotone beardtongues ~ederrd Candidate C2
species), which may be present along gravelly washes. However, washes could be spanned to avoid these
species. Impacts would be low.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as NIW with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hudapai Indian Reservation (and replace Link 1790 on Nlw.

Vegetation—Impacts on vegetation, which consists primarily of Great Basin conifer woodland, Great
Basifllains grassland, and Mohave desertscrub, are anticipated to be low.

Big Game—Effwts on big game (including antelope, mule deer, elk, and bighorn sheep) would be low.
Populations of antelope inhabit this area and use a movement corridor in the Truxton Plain. These
species would likely avoid the area during construction, but return tier construction. No crucial habitat
for these species would be lost or degraded and the transmission line would not create a barrier to
movement or increase habitat fragmentation. Increased accessibility along Links 1800, 1980, and 2020
could result in increased human presence and associated indirect effects on wildlife. However, limiting
access after construction would reduce indwect impacts on wildlife species to low, particularly in sensitive
areas. Roads exist in much of the area already.

Special Status Species—No listed threatened or endangered plant species are known to occur along this
portion of alternative route N2.

Swainson’s and ferruginous hawks are known to nest in the Hudapai Valley Link 2020), and peregrine
falcons are known to nest in the Grand Wash Cliffs Link 1980), although no nest sites have been
identified along the alternative route. kpacts on these species would be minimized by restricting
activities in the vicinity of active nest sites during the breeding and nesting season. Link 1742 would
cross the black-footed ferret management area in the Aubrey Vrdley; however, impacts would be low.

Habitat suitable for the Roaring Springs pric~y poppy is present along Link 1980. Precons~ction
surveys would identify locations where mitigation would be required to reduce impacts to low.
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Nevada

The Nevada portion of N2 is the same as N1W.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 proceeding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Ndvada border.

Vegetation—Impacts along the Arizona portion of S2 would be low.

Big Game—Increased accessibility would not result in greater use of the area by the public, because roads
exist in much of the area crossed by this portion of S2. The access roads associated with the transmission
lines would not result in habitat fragmentation or create a barrier to wildlife movement.

Special Status Species— The Coconino Arizona pocket mouse is known to inhabit areas along Link 1420.
Tusayan rabbitbrush may be present along Links 1640 and 1680. There may be a loss of habitat for
several special status raptor species including Swainson’s hawks (Hualapai Valley), and peregrine falcon
(Cottonwood Cliffs, Link 2000). However, existing nest sites could be avoided and impacts on these
species would below by restricting activities in the vicini~ of active nest sites during the breeding and
nesting season.

There could be some loss of potential habitat for several candidate plant species on S2. Impacts on these
species in a regional perspective, however, are expected to be low.

Nevada

The Nevada portion of S2 is the same as N1W and N2.

Western Area Transmission Line Alternatives - Moenkopi to Mead

Northern 3 (N3), Northern 4 (N4), and Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives NIW, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into Mead Substation instead of Marketplace
Substation (replacing Links 2060,2200, and 2180). The following discussions focus on Unks 2040 and
2080.
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Arizona-and Nevada

Vegetation—Potential impacts on vegetation would be low. Along the Colorado River and associated
drainages (Link 2040), riparian habitat exists in isolated patches but would be avoided by spanning.

Big Game—Since Links 2040 and 2080 parallel two existing transmission lines and the roads associated
with access to these lines, impacts on big game species including antelope, mule deer, and bighorn sheep
would be low. Most big game species would avoid areas of construction activities, but would likely
return once construction has been completed. Bighorn sheep lambing grounds exist in the Black
Mountains (Link 2040). Curtailing construction during critical season and restricting access following
completion of construction would effectively reduce impacts on bighorn sheep.

Special Status Species—The Mojave population of the desert tortoise is present along the Nevada portion
of Link 2040 and along dl of Link 2080. In Nevada, the links traverse designated critical habitat for the
desert tortoise ~ojave population). me Sonoran population of desert tortoises exists rdong the Arizona
portion of Link 2040. Populations here are reported to be denser than those rdong Link 2060 to the south.
Direct effects on tortoises would include loss of burrows rdong access roads and at tower sites, and
mortali~ of individuals due to increased trtilc during construction. Mitigation of impact would include
preconstruction surveys to identify sensitive areas and on-site monitoring during construction, as well
as programs to educate construction workers about the laws and protocol designed to protect the desert
tortoise. Ravens feed on juvenile tortoises and perch on transmission line towers. Because Links 2040
and 2080 parallel existing transmission lines, increased perching of ravens on towers and subsequent loss
of juvenile tortoise would be insignificant.

Rosy and yellow twotone beardtongues could be present on gravelly washes along Link 2040. Because
loss of habitat for these species is expected to be minimal, and locations of the plants could be spanned,
impacts on these species would be low.

Substation Alternatives

Impacts on biological resources at the Red Lake, Marketplace, and Mead substation sites would be low.

Microwave Communication Facili@

Impacts on biological resources would be low.

PALEONTOLOGICAL RESOURCES

Overall, impacts on paleontological resources would be low to nonexistent. The primary concern
regarding impacts on pdeontologicrd resources is that direct damage or destruction of these fossils would
result in the loss of important scientific information. It is possible that ground disturbance, such as
grading and cutting of access roads, auguring or blasting for tower footings andor anchors, or preparing
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batch plant sites and staging areas could encounter important fossil resources. Also, adverse impacts
indirectly associated with construction are a concern. For example, fossils could be subject to damage
or destruction by erosion that is accelerated by construction disturbance. kproved access and increased
visibility as a result of construction could cause fossils to be damaged, destroyed, or collected as a result
of unauthorized collection or vandrdism. Not all impacts of construction are adverse to paleontology.
Excavation can and often does reveal significant fossils that would otherwise remain buried and
unavailable for scientific study. In this manner, excavation can result in beneficial impacts. Such fossils
can be collected properly and cataloged into the collection of a museum repository so that they can be
available for scientific study.

To mitigate potentird impacts, a more detailed inventory will be completed of those portions of the
selected route that warrant further investigation (e.g., high potential for scientifically important fossils
and areas directiy aff=ted by construction), and to develop plans to avoid or mitigate impacts once more
information is available. Areas of potentird scientifically significant paleontological resources would be
reviewed in coordination with the land-managing agency to identify the need for surveys. Following the
surveys, a plan would be developed addressing the treatment of specific areas. Mitigation of ground-
disturbing impacts could involve (1) minor design modifications such as shifting the location of a tower
or access road in order to avoid direct effects, or (2) recovering important information from
prdeontologicd sites by conducting research prior to construction. Also, the plan would generally address
treatment of paleontologicd resources that may be discovered during construction. The rating of low
impacts therefore assumes that important information would be adequately recovered from significant
sites if they could not be avoided by the selected route.

In New Mexico and Arizona, impacts would be low. k New Mexico, the potential for fossils is high or
unknown and ground dismrbance from construction would be greater. These areas are located primarily
near The Hogback and Chuska Mountains. In Arizona, these areas are located along portions of
alternatives in the Chinle Valley and near Sweetwater, northern Black Mesa, south of Lechee, west of
Cameron, and in areas near the Cottonwood Mountains, along the Colorado ~ver, in areas near the
Coconino Plateau, and on the Kaibito Plateau. Typicrdly these areas are less than 0.1 mile long. In
Nevada, geologic units crossed have low or unknown potential for yielding prdeontological resources.

EFFECTS OF EACH MTE~A_

No-action Alternative

Under this alternative, the environment would remain as it presently exists. This option would forego
the opportunity to develop pdeontologicrd resource inventories rdong the route selected for construction
and any recovery of prdeontologicd data that might be undertaken to mitigate project impacts.

Eastern Area Transmission L]ne Alternatives

Because potential impacts on pdeontologicd resources would be low, a description for each alternative
route is not provided. hpacts are illustrated on Figure MV-6E.
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Substation Alternatives

Impacts on the paleontological resources at the Shiprock, Honey Draw, Red Mesa, Copper Mine, and
Moenkopi substation sites would be low.

Western Area Transmission Line Alternatives

Impacts on paleontological resources are illustrated on Figure W-6W.

Substation Alternatives

Impacts on pdeontological resources at the Red Lake, Marketplace, and Mead substation sites would be
low.

Microwave Communication Facility

Impacts on paleontological resources would be low.

LAND USE

Impacts on land uses along the alternative routes, at the rdtemative substation sites, and at the
communication facility would range from low to moderate. me level of impact would vary depending
on the type of land use affected, the extent to which impacts would be dwect or indirect, and whether they
would be short or long term. With the exception of gr=ing, agricultural, and timber resources, direct
impacts on land use would be confined to the 250-foot right-of-way.

Assessment of impacts on each category of land use is based on the relationship between the sensitivity
of each use to the disturbance caused by the proposed project (e.g., requirement of project construction,
operation, and maintenance).

Impacts from construction disturbance associated with right-of-way clearing, access roads, and tower
installation have the potential to impact agriculture, gr=ing, and timber management. Construction-
related impacts on agriculture primarily would result from construction vehicles and heavy equipment
compacting soils at tower sites and rdong the right-of-way. Soil restoration practices would provide
effective mitigation tore-establish agricultural productivity. Impacts on grwing were assessed on the
basis of acres removal, and the number of AUMs potentially displaced, where data are available. Ctiteria
for assessing impacts on timber management are based on requirements for conductor clearance from
trees. ~inimum clearance above trees in forested areas is approximately 24 feet).

Because of operation restrictions, occupied residences are not a compatible use within the proposed 250-
foot-wide right-of-way. Where the proposal line would pardel an existing transmission line, residences
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on the same side proposed for location of NTP would not be a compatible use within a 275-foot distance
from the existing transmission centerline. This is based on an assumed 150-foot separation between the
centerlines of each facility, as shown on Figure 41. ~ls separation criterion was established by Western
for the purposes of this assessment and is based on the recently completed Mead-to-Phoenix 500kV
transmission line, which was located 150 feet from the parallel Mead-to-Liberty 345kV transmission line.

Indirect impacts on residential uses could also occur after construction of the transmission line. For
example, construction of new buildings or additions to existing structures could be precluded within the
right-of-way to avoid conflicts with maintenance activities and ensure safety.

The assessment is the result of a series of studies that used a combination of aerial photography and
limited field reviews. While these investigations have helped to refine the residential land use
information and enhance the evaluation of potentird impacts for purposes of the DEIS, it is assumed that
if the project progresses, further refinement and evaluation could be needed as part of detailed design and
engineering studies and right-of-way acquisition.

Through the process of selecting alternative routes, other potentially incompatible uses such as airports,
mines, or other industrial uses have been avoided. Agriculture and grming uses are compatible within
the right-of-way.

EXISTING LAND USES

Existing land uses that were evaluated include residentird, agricultural, timber management, range
management, and gr=ing.

Residential—Direct or high impacts on existing residences could result from the incompatibility with or
removal of occupied dwellings and related structures from the NW right-of-way. This is an issue that
has received considerable attention, in response to the level of concern expressed by residents within the
project area.

While the alternative routes are adjacent to several towns and dispersed rural residences, initial data show
the number of residences in proximity (500 feet) to the reference centerlines of each alternative route is
less than 40. Refinement of the data reverded a high potential to avoid residences within the NTP right-
of-way.

Where the proposed route would be adjacent to existing transmission lines, there are three types of
mitigation opportunities, where feasible, that may be applied to avoid residences within the right-of-way:
(1) shifting the NTP centerline to the opposite side of the existing line, (2) narrowing the right-of-way,
and (3) locally rerouting the alignment for a segment of the alternative. Figure 4-2 illustrates the
relationship of the ~ dtemative routes to existing transmission lines. These refinements clarified the
residential land use information and enhanced the evaluation of potential impacts for purposes of the
DEIS.
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Agriculture—In generrd, the types of impacts related to agriculture that could result during construction
include those that would reduce the crop value or pose a potential safety hazard to the requirements of
crop production. Short-term impacts could include disruption to farming practices and seasonal loss of
crops during construction. Long-term impacts could include (1) removal of cropland from production
at tower sites; (2) reduction in crop yields around towers because of soil compaction during construction
and increased difficulties with weed and pest control; (3) increased time required for farming operations;
(4) disruption of agricultural aircraft operations; (5) removal of irrigation systems; and (6) economic
losses. hpacts on agriculture would be very localized (e.g., Link 240 near the San Juan River in New
Mexico) because of the limited amount of cultivated lands in the project area, and are expected to be low.
Where cropland would be crossed, impacts would be minimized through careful tower placement or
spanning cultivated fields.

Timber Management—Impacts on timber resources could result from the clearing of marketable timber
at tower sites and within the right-of-way. Additional impacts could also be associated with the
construction of access road and substations where tree clearing would be required. In most areas,
selective clearing of trees would be limited to the right-of-way and to those trees that pose a hazard to
the transmission line. Impacts on timber would be long term; however, impacts are anticipated to be
generally low, with areas of moderate impact limited to clearing ponderosa pine in a timber management
area in the Chuska Mountains that is managed by the Navajo Nation Department of Forestry. Clearing
in the Chuska Mountains would be reduced to 50.9 acres of ponderosa pine by paralleling a previously
disturbed area (an existing transmission line corridor). Further mitigation would result from minimizing
the extent of clearing by selectively removing trees along the edges of the right-of-way, or “feathering”
so that the minimum amount of forest would be cleared.

Grazing—Short-term impacts on grazing could result from construction disturbance at tower sites
(including laydown areas), substation sites, staging areas, and in areas where new temporary access is
required. Long-term impacts could result from those areas permanently displaced by project facilities
and roads. Long-term impacts on grazing would be low because of the minimal extent of disturbance
(refer to Table 2-4) on rangelands as a result of project construction and operation. The area disturbed
by construction maybe minimal, and following the rehabilitation, the only areas removed from use for
the life of the projut would be the small areas at the tower footings an~or guy anchors (approximately
.006 acre per mile) and new access roads that would remain permanently. The remainder of the
rangeland within the right-of-way would be available for grazing. Any damaged range improvements
would be repaired or replaced.

The percent of long-term disturbance of rangeland within the right-of-way is between approximately 2.5
and 4 percent of the total right-of-way for each alternative route. In the western area, long-term
displacement of AUMS ranges from one to five percent of the animal unit months (AUMS) within the
right-of-way. This is based on the relationship of the toti AUMS for each western area alternative route
and the long-term AUM displacement. In the eastern area, no data or A~s were available. In order
to estimate impacts for dtematives in this area, data on rangeland suitability from the Natural Resources
Conservation Service (formerly Soil Conservation Service) were reviewed in conjunction with Forest
Service and BLM grazing management data. Results from this analysis showed that impacts on grazing
would below based on the level of disturbance associated with NW and the existing condition of soils
and vegetation in this area.
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FUTURE LAND USE

Impacts on future land uses could occur in those areas where construction, operation, and maintenance
would preclude or impair future development activities. hpacts on future land uses would be generally
low to moderate, based on the future plans along the dtemative routes, and the use of existing utility
corridors. Potential moderate impacts would be limited to a small area planned as open space and
industrial land in the ci~ of Page. Development plans in the Turquoise Development District on the Hopi
Reservation would not be affected by NTP; however, additional approval for right-of-way would be
required by the Hopi Tribal Council.

PARKS, PRESERVATION, AND RECREATION AREAS

Impacts on parks, preservation, and recreation areas could result from the removal of existing recreationrd
facilities or potential conflicts with recreationrd and interpretive activities. Potential impacts on
preservation areas are addressed accordingly in the biologicrd or cultural resources sections of this DEIS.
Aesthetic impacts on views from parks and recreation areas me described in the visual resources section.
Impacts on parks, preservation, and recreation areas rdong the dtemative routes would be low. These
areas have been avoided largely as a result of the siting process, and where parks, preservation, and
recreation areas would be crossed, the use of designated existing corridors was optimized. A designated
utility corridor would be used for NTP through the Lake Mead NW.

Long-term impacts on dispersed recreation uses, such as hunting and hiking, would be minimal because
the proposed project would not interfere with these activities.

EFFECTS OF EACH ALTERNATIVE

No-action Alternative

Under this rdtemative, the environment would remain as it presentiy exists.

Eastern Area Transmission Line Alternatives

The only high residud impacts identified witiln the eastern area would be associated with direct impacts
on residences within the NTP right-of-way, as described below for each route.

Glen Canyon 1 (GC1)

New Mexico

Direct impacts on residences would be avoided along GC1 in New Mexico.
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Arizona

Residences located within the NTP right-of-way along GC1 on the Navajo Reservation could be avoided
by either shifting the NTP alignment to the opposite side of an existing line, or by locally rerouting the
alignment of NTP. The first residence, located near Red Mesa at Milepost 4 on Link 461, was avoided
by shifting the NTP alignment to the opposite side of the existing line. Other residences within the NTP
right-of-way near Shonto (Link 580) were also avoided by shifting the line. In addition, on Link 5S 1
there are two residences that would be within the right-of-way at Milepost 3S south of Page. These are
small mobile homes that could be moved beyond the right-of-way.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 5S7, 620,621,627, and 13S9 on GC1). There would be no direct
impacts on residences along this segment.

Central 1 (Cl)

New Mexico

Three residences were identified on the Navajo Reservation within the NTP right-of-way where Cl
parallels the south side of the existing NS transmission line in New Mexico. All three were avoided by
shifting the NTP alignment to the north or opposite side of the existing APS transmission line. Two
residences are located along Link 700 at Milepost 10.3, east of Rock Ridge. A third residence is located
along Link 700 between Mileposts 17.3 and 17.4, south of Mitten Rock.

Arizona

Two residences were identified within the NTP right-of-way where Cl parallels the south side of the
existing APS transmission line through the Burnt Corn Valley at Milepost 20.S (Link 780). These
residences were avoided by shifting the alignment to the northern or opposite side of the APS line.
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Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohali Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl. There would be no direct impacts on residences along this segment of C2.

Substation Alternatives

No impacts on land use were identifiti at the Shiprock Substation. kpacts on land use (grazing) would
be low at Honey Draw, Red Mesa, Copper Mine, and Moenkopi substation sites.

Western Area Transmission Line Alternatives - Moenkopi to Marketplac~ead

All alternative routes in the western area would avoid direct impacts on residences.

Substation Alternatives

Impacts on land use (grazing) at the Red Lake Substation site would be low. No impacts on land use
were identified at Marketplace or Mead substations.

Microwave Communication Facili@

There would be no impacts on land use.

SOCIOECONOMIC

OVERWEW

The potential impacts of NTP on local communities was based on comparing inventory of the project
needs and economic input of the project with the capability of the communities to accommodate or
assimilate those needs. It is difficult to determine precisely how much the construction of NTP would
benefit or harm communities in the vicinhy of the transmission line. A community’s ability to deal with
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change is reflected primarily in the culture of the people and the existing economic strength of the
community. Communities may react differently to events that cause changes in their normal activities.

The local economic effects of a project like the NTP are generated by the spending activities of people
and institutions associated with the project. “Direct economic effects” are those caused by the
contractors’ work at the construction site and are measured by the value of the project personnel’s wages
and salaries, materials and equipment inputs, proprietors’ earnings and entrepreneurial profits, and
indirect business taxes. “Indirect economic effects” arise from the payrolls and procurements of the
suppliers of goods and services to fill orders placed by the project, and are measured by the portion of
the project’s purchases going to local vendors. “Induced economic effects” are those created when the
people working directly or indirectly at jobs related to the project purchase goods and services from
merchants and businesses in communities near the project. The total economic effects of the project then
are the sum of the direct, indirect, and induced effects, and generally area multiple of the original direct
effect. In general, the more work there is in building the transmission line, the more indirect and induced
effects there are on the local communities, resulting in an economic expansion of the local economy
during the construction period.

Sources of increased local indirect business taxes from NTP would include sales and use taxes on
materials and equipment purchased locally for the project (e.g., fuels, concrete, engineering and
environmental services, and other supplies) as well as on goods used by indirect suppliers and taxable
retail consumer goods bought by households with earnings from the project. NTP dso would be expected
to increase some property values (notably, because of the addition of the utility’s tangible personal
property to lands in the right-of-way), resulting in increased property taxes.

To predict the socio=onomic impacts of NTP, investigators used the ~L~ system of regional input-
output economic modeling. ~L~ was originally developed by the Forest Service to assess regional
economic and socird impacts of timber sales, and now is used by many economists to estimate the effects
of projects on employment, income, and local taxes. Inputs to the model included estimates of capital
costs (per-mile averages for line construction and per-unit totals for substations), estimates of locally
procured construction materials, and estimated labor costs. Output of the models included estimated
direct, indirect, and induced changes in economic output, employment, and income for each county in
New Mexico, tizona, and Nevada that would be affected by construction of NTP. These output
projections of jobs and income b=ame the basis for estimating short- and long-term impacts on the area’s
population and social characteristics. The model’s projections are approximations, since such factors as
wage rates and sourcing from local vendors during construction may turn out differently from those
assumed for the MLN model.

There are some commonly accepted measures of socioeconomic effects that can be used to indicate
adverse impacts to communities. These include such things as changes in demand for housing and public
services. However, it is not expected that NTP would create unavoidable adverse impacts of the sort that
would require mitigation.

The following describes the assumptions used to determine impacts including duration of construction,
costs of construction and right-of-way acquisition, local procurements, locations of work camps and
materials yards, and local hiring.
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Duration of Construction<onsmction activities are discussed in Chapter 2. The estimated time
required to complete construction of NTP is based on dividing the transmission line work among four
contracts, each covering approximately 115 miles, plus work at three substations. The four transmission
line contracts would occur in succession, with each starting six months after the previous one.
Construction work at the three subsation sites (consisting of additions to existing substations in San Juan
County, New Mexico, and Clark County, Nevada, and construction of a new one in Coconino County,
Arizona) would be done under a separate contract. The new substation would take about two years to
build, while the two additions would require about one year each. Each transmission line contract would
take about one year to complete, resulting in completion of the project in about 2.5 years.

Construction andRight-o}WayAcquisition Costs<onstruction of NTP is exp~ted to average $449,000
per mile (in constant 1995 dollars), exclusive of right-of-way costs. The substation contracts are
projected to toti $83.7 million. Costs in addhion to construction and right-of-way associated with N~
include escalation, financing, allowance for funds used during construction, operating and maintenance
expenses, and development COSK.Those costs were left separate from costs of direct construction and
right-of-way to more clearly reflect the direct impacts of the latter on the Iocd economies.

Costs were estimated for 24 possible dtemadve route combinations. The direct (on-she) costs for
construction and right-of-way acquisition for the transmission line for the most expensive route would
be approximately $282.6 million (Alternatives GC1 and S2), while the substation projects would add
another $83.7 million, for a maximum toti direct (on-site) project cost of $366.3 million. Other routes
would cost less, with the averaged route length yieldlng a mean value of approximately $332 million.

Table 4-3 shows line segment distances and costs. The analysis of costs for each county was based on
using the average of the distices of each dtemative segment that would occur with that county. The totrd
costs of construction and right-of-way, by county, were calculated and have been tabulated in the bottom
row of Table 4-3. hcluding substations, toti average costs of dwect (on-she) construction of ~ would
be as follows:

San Juan County, NM $41.0 million
Apache County, = $38.7 million
Navajo County, U $24.1 million
Coconino Coun~, = $140.2 million
Yavapai County, U $7.0 million
Mohave County, U $48.8 million
Clark County, N $32.3 million

Totrd $332.1 million

These values were used in the NLAN models to project direct, indirect, and induced impacts on the
value of economic output employee income, property earnings, indirect business taxes, and employment
for each affected county. The results are presented below in tie section entided “Local Economic
Impacts.”
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TABLE 4-3

NTP CONSTRUCTION COST, BY ALTERNATIVE AND COUNTY

NTP RIGHT-OF-WAY CORRDOR LENGTHS, BY ALTERNATIVE

Alternative San Juan Apache Navajo Coconino Yavapai Mohave Clark Total

Eastern MIIM

GC1 34.8 61.6 43.9 120.3 0 0 0 260.6

K1 34.8 61.6 43.9 104.4 0 0 0 244<7

cl 40.2 62.8 42.8 40.9 0 0 0 186,7

C2 34.8 92.5 42.8 40.9 0 0 0 211.0

Average 36.2 ~ 69.6 43.4 76.6 0 0 0 225’(~

Western Miles

NI o 0 0 108 0 79

N2 o 0 0 107.2 4.1 83.8

N3 o 0 0 108 0 80.4

N4 o 0 0 107.2 4.1 85.2

S2 o 0 0 85.8 33.6 98.3

S4 o 0 0 85.8 33.6 99,7

Average o 0 0 100.3 12.6 87.7

Total Miles (Avgs): 36.2 69.6 43.4 177.0 12.6 87.?

NTP ON-SITE TRANSMISSION CONSTRUCTION COSTS, BY AL
=

30 217.0

30 225.1

10.9 199,3

10.9 207.4

30 247.7

10.9 230.0

20.5 221,1

20.5 446.8

‘ERNATIVE
(In thousands of 1995$)

Alternative San Juan Apache Navajo Coconino Yavapai Mohave Clark Total

Eastern (@ Cos~iIe $556)*

GC1 19.349 34,250 24,408 66.887 0 0 0 144,894

KI 19,349 34,250 24.408 58.046 0 0 0

cl

136,053

22,351 34,917 23.797 22.740 0 0 0 103,80s

C2 19,349 51,430 23,797 22,740 0 0 0 117,316

Average $20,100 $38,712 $24,103 B2,603 $0 $0 $0 $12S,S17

Western (@ Cos~ile S556)*

N1 o 0 0 60,048 0 43,924 16,680 120,652

N2 o 0 0 59,603 2,280 46,593 16,680 12S,156

N3 o 0 0 60,048 0 44,702 6,060 110,810

N4 o 0 0 59,603 2,280 47,371 6,060 115,314

S2 o 0 0 47,705 18,682 54,655 16,6s0 137,722

S4 o 0 0 47,705 18,682 55,433 6,060 127,8S0

Average $0 $0 $0 $55,785 $6,987 @8,780 $11,370 $122,922

Substations** San Juan Apache Navajo Coconino Yavapai Mohave Clark Total

Existing (2) 20,925 0 0 0 0 0 20,925 41,s50

New (1) o 0 0 41,850 0 0 0 41,850

Average $20,925 $0 $0 @l,850 $0 $0 $20,925 $83,700

Grand Total

Averages ($’000 $41,025 $38,712 $24,103 $140,239 $6,987 $48,780 $32,295 $332,139

Sources: Black & Veatch, 1995,and Danrm & Moore estimates, 1995.
* Based on estimated costs fin constant $1995) of S107,OOOper mile for right-of-way acquisition orrdS449,000per mile for tmnsmission

construction. Exchrdes escalation, fimmcing,HDC. operating and maintenance, and development costs (Black & Veatch, 1995).
** Based on estimatd total cost for one new substation and two expansions of existing substations in San Juan and Clark counties (Black & Vcatch,
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bcal Procurements—A substantial amount of construction materials, equipment maintenance, support
services, and utilities is expected to be procured from Iocrd vendors in the counties rdong the transmission
corridor. Table 4-4 presents this information.

TABLE 4-4
PROJECTED NTP LOCAL PROCUREMENTS OF CONSTRUC~ON

MATE~LS AND SER~CES &ER CONTRACT)

Approximate
Construction Items Unit Cost cost

TmnsrnissionLine Construction

Concrete $751yard $2,500,000

Fuel $3,500/mile $1,550,000

Food and lodging $501daylperson $3,200,000

Seed (1 acre/mile) I $1,000/a.re I $460,000

Phoneservice $2,000/monMcontract $100,000

Electricservice $500/monticontract $30,000

Equipmentmaintenance $2,000/monWcontract $100,000

Subshtion Construction

Concrete $751yard $700,000

Fuel 2% of labor cost $200,000

Food and lodging $501daylperson $1,100,000

Phone service I $2,000/monticontract I $60,000

Electric service I $500/monMconmact I $30,000

Equipment maintenance $2,000/monWcontract I $30,000

Source Black & Veatch 1995

Work Camp and Material Yards-Projwt engineers have identified potential locations for 11 work camps
and 18 material yards. Due to the many route options it is not possible to narrow down the work camp
and material yard locations to a specific set to be developed. The locations to be used actually would
depend on the transmission line route selected for construction and the contractors’ preferences. Most
contractors want work camps spaced no more than 75 miles apart, and as close as 30 miles apart.

Material yards would be spaced approximately every 30 miles for conventional construction and every
five miles for helicopter construction. Most contractors prefer to do line construction by conventional
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methods because of the high cost of helicopter construction. Therefore, it is assumed that the material
yards for this project would be spaced approximately every 30 miles. The list of potential sites follows.

■ Potential work camp locations
Farmington, NM Winslow, AZ
Kayenta, AZ Flagstaff, AZ
Page, AZ Williams, AZ
Tuba City, AZ Kingman, AZ
Many Farms, AZ Peach Springs, AZ
Window Rock, AZ

■ Potential material yard locations
Shiprock, NM
Toadlena, NM
Mexican Water, AZ
Kayenta, AZ
Many Farms, AZ
Ganado, AZ
Kaibito, AZ
Page, AZ
Tuba City, AZ

Hotevilla, AZ
Bidahochi, AZ
Sunrise, AZ
Winona, AZ
Gray Mountain, AZ
Vane, AZ
Peach Springs, AZ
DoIan Springs, AZ
Boulder City, AZ

bcal Hiring—Western estimates that up to 50 percent of the total construction workforce would be hired
locally. Members of the American Indian communities would be hired for construction activities on
N~. Hiring periods could range, depending on skill requirements, between one and 24 months, Most
local hires would be employed as laborers with fewer hired in classifications such as iron workers,
groundsmen, truck drivers, and equipment operators. Davis-Bacon wages would be paid. Including
fringe benefits, wages would range from $15 per hour for laborers to $25 per hour for more skilled crafts.
Assuming a local hire is employed for the duration of a one-year contract, Western estimates that annual
wages (including fringe benefits) could range from $30,000 to $50,000.

Turn-over rates for local hires may be high due to reluctance of workers to be separated for any distance
or time from family groups, although there would be exceptions. Consequently, individuals’ annual
earnings from the project for most local hires probably would be less than cited since employment would
be less than one year. Traditionally, transmission line construction companies permanently employ
workers in specialized classifications, such as linemen or line equipment operators, who travel from job
to job with the company. These, and administrative and supervisory staff, comprise the remainder of the
transmission construction workforce. At the peak of construction activity Western estimates that the total
number of workers on the project would be around 225. They would be located at several sites since
various contracts will be in progress simultaneously. Details on the construction workforce tie provided
in Table 2-5.
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RESULTS

No-action Alternative

Under this alternative, no new rights-of-way would be acquired and no new transmission line and
associated facilities would be constructed, thereby resulting in a loss of the anticipated socioeconomic
benefits from the project. The no-action alternative would mean that land owners or land users (on and
off the reservations) would not benefit from compensation for rights-of-way. Counties and local
communities would not benefit from the purchase of goods and services during construction, nor from
potential Iong-term tax benefits. Short-tern employment during construction and long-term employment
opportunities in operation and maintenance would not be realized.

In addition, the Navajo Nation would forego this opportunity to enter the electric utility industry, thereby
delaying opportunities for increased revenues and economic diversi~. The no-action alternative does
not contribute to future development of Navajo Nation energy resources and does not allow the Nation
to extend its sovereign authority from natural resource supplier to energy supplier. The no-action
alternative would not allow for an opportunity to facilitate the process by which electrical service is
provided by NTUA to homes and businesses on parts of the Navajo Nation.

From the perspective of the regional electrical system, Western would not be able to improve existing
operational flexibility to provide improved and more efficient services to CRSP customers (of which
NTUA is one), or to provide additional opportunities for nonfirm energy transactions. The no-action
alternative would preclude Western from realizing more flexibility in purchasing firm energy and
reducing costs by increasing capacity of the transmission system into and out of the Four Comers area.

The no-action alternative would prevent facilitating additional economic transmission through
interconnections with other regional systems in the Four Comers area to meet a portion of the projected
load growth in southern Arizona, Nevada, and southern Cdifomia. The no-action alternative would not
enable economic transfer of seasonal surpluses of electrical generation from resources in the Rocky
Mountains and Four Comers areas.

Proposed Project

Local Economic Impacti

In general, NTP construction would have a small but positive socioeconomic effect on residents of the
counties where the transmission line would be located. No permanent changes in population are expected
to occur, due to the relatively short-tern duration of the project at any given location. Coconino County
would experience the greatest benefits since that is where the most mileage of transmission line and new
substation would be built. Yavapai would have the least amount of benefit, having little or no mileage
depending on the dtemative route. San Juan, Apache, Navajo, and Mohave counties in general, and the
Arnetican Indian communities in particular, would experience smrdl but positive employment and income
effects from project construction, but it is not known how much they might benefit from the operation
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of the system. Specird hiring and training programs by the construction contractors could potentially
benefit local residents.

Impacts on Clark County would be positive but negligible. Regardless of county, however, the
construction impacts would be transitory, lasting generally for less than a year except where substation
work also would occur. Fiscal impacts would be positive and of some significance in the lesser
developed counties. hdirect business taxes (srdes, use, and property taxes) related to project construction
could temporarily increase some Iocd governments’ revenues by appreciable amounts. Over the longer
term, taxes from operations could be a source of new revenues for some jurisdictions where NTP facilities
would be located, depending on ownership and Iocd tax codes. Information for estimating taxable values
of project land, facilities, and operations was not available at the time of this investigation.

The results of the ML~ modeling are included in Table 45 and discussed by county below.

TABLE 4-5
POTENW ECONO~C WACTS OF CONSTRUCTION:

TOTAL OUTPUT BY COUNTY (Values in millions of 1995 dollars)

County Direct hdirect + hduced Total

San Juan 41.02 11.86 52.88

Apache 20.11 7.52 27,63

Navajo 19.29 6.83 26.13

Coconino 91.00 50.10 141.09

Yavapai 6.99 2.43 9.41

Mohave 48.78 10.78 59.56

Clark 32.30 11.59 43.89

San Juan Coun~The length of transmission line to be construct within San Juan County would range
from 35 to 40 miles (see Table 43), averaging about 36 miles. The existing Shiprock Substation would
be expanded. Work on the transmission line would last for about four months (based on an average
progress rate of 115 miles per year per contract), while the substation addition would require a full year.
Totrd direct costs of the segment (average for the eastern area dtematives in the county) would be $20.1
million for transmission line plus an estimati $20.9 million for the substation, for a toti of $41.0 million
fin 1995 dollars).
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Arizona

Most of the value of the NTP construction would be expended in Arizona, where more than 85 percent
of the transmission mileage would be located. Total construction expenditures within the state could
amount to $258.8 million based on average link distances in the five Arizona counties to be crossed and
including the new substation constructed in Coconino County. Following is an analysis of the MLAN
modeling results for impacts in each Arizona county.

Apache Coun~—The projected impacts on the Apache County economy are based on expendhures of
about $38.7 million in utilhy construction over an average of 70 miles of right-of-way. Construction
could r~uire about seven months to complete, so NTP’s effects on Iocd employment, income, and local
taxes would be relatively short-lived in Apache County.

Navajo Coun~The projected impacts on the Navajo County economy are based on expenditures of
about $24.1 million worth of utility construction over an average of 43 miles of right-of-way.

Coconino Coun~The projected impacts on the Coconino County economy are based on expendhures
of about $98.3 million worth of transmission line over an average of 177 miles of right-of-way, plus
$41.8 million for new substation construction, for a toti of $140.2 million. This work would extend over
approximately two years. Coconino County would be the principrd economic beneficiary of NTP
construction work, as reflected by the potential employment, income and output gains summarized in
Table 4-5.

Yavapai Coun~The projected impacts on the Yavapai County economy are derived from expenditures
of about $7.0 million worth of transmission line over an average of 12.6 miles of right-of-way. Based
on total projected direct expenditures, Yavapai County would be the smallest economic beneficiary of
the NTP construction work.

Mohave Coun~The projected impacts on the Mohave County economy are based on expenditures of
about $48.8 million worth of udlhy construction over an average of 88 miles of right-of-way. Mohave
County would have the second longest segment of the NTP. Accordingly, the county would derive a
positive, albeit short-tern, stimulus from the project.

Nevada

Clark Coun&The projected impacts on the Clark County economy are based on expenditures of about
$11.4 million wofi ofh~smission line cons~ction over an average of 20.5 miles of right-of-way plus
about $20.9 million for substation expansion. In terms of regional economic impact, the Clark County
portion of NTP would be negligible. Totrd employment in the county exceeded 400,000 in 1991, and is
expanding rapidly in response to relocation of industries and expansion of gaming and tourism. NTP
would represent an insignificant positive force on the local economy.
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VISUAL RESOURCES

Strategic siting combined with the application of mitigation (e.g., nonsecular conductors would be used
for the entire project) has resulted in overall residual visual impacts that are expected to be lower than
those typically associated with a transmission facility the size and magnitude of NTP.

The majority of each alternative route would parallel existing transmission lines, resulting in overall
visual impacts of low to moderate. In these areas, construction activities and the introduction of new
structures would not substantirdly change the existing visual conditions. Minimizing new access roads,
matching structure locations and types, and using nonsecular conductors are mitigation measures that
effectively reduce the short- and long-term visual impacts where NTP would parallel existing lines.

Where NTP would be establishing anew corridor, the construction and operation of the transmission line
could result in residud impacts that range from moderate to high. In new corridor locations, mitigation
included nonsecular conductors, clearing vegetation in natural patterns, limiting construction of access
roads, selective locations for towers, and dulled metal finishes of towers to reduce visual impacts.

The impact assessment was based on the fundamenti elements of previous visual studies for transmission
lines and the concepts outiind in the BLMs 8400 Series Visual Resource Manual (BLM 1986) and the
Forest Service Visual Resource Management Systems @orest Service 1974). In addition, compliance
with BLM and Forest Service visual resource management objectives were assessed. The methods and
procedures described in these documents served as a foundation for the impact assessment and were
adapted to address the specific issues related to the construction and operation of N~ on private and
public lands.

The measure of potential adverse impact on visurd resources is based on visual contrast. Visual contrast
is a measure of the degr- of perceived change that would occur in the landscape due to the construction
and operation of NW. Visual contrast typically results from (1) landform modifications that are
necessary to upgrade and construct new access roads, tower pad sites, and substations; (2) removal of
vegetation to construct roads and maintain right-of-way and clearance zones associated with the
conductors and towers; and (3) introduction of new structures in the landscape.

Types of visurd impacts and definitions of impact levels are provided in Table 4-6. An overview of visual
impacts identified are summarized below and illustrated on Figures MV-1OE through MV-13W.

OVERWEW

Visual impacts would be long term, remaining over the life of the project. Construction and operation
of the proposed facilities may result in impacts that affect the scenic quality of an area and views from
sensitive locations including residences; parks, recreation or preservation areas; travel routes and trails;
and highly sensitive cultural resource sites (e.g., historic landmarks).
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TABLE 4-6
VISUAL RESOURCE ~PACT TYPES AND LEVELS

High Visual contrasts resulting from construction disturbances (i.e., roads and vegetation
clearing) and the presence of the transmission line that would substantially alter the scenic
values of the landscape and would dominate views from sensitive viewpoints. For
example, areas where the transmission line would be in the immediate foreground (0.0 to
0.5 mile) distance zone obstructing or dominating views from sensitive viewpoints, or
where the transmission line would be seen in the foreground to middleground distance
zones previously undisturbed landscapes. Also, where the transmission line would
traverse previously undisturbed, highly scenic landscapes (Class A).

Moderate Visual contrasts that would diminish the scenic values of the landscape and would be
easily noticed where visible from sensitive viewpoints. For example, areas where the
transmission line would be visible in the middleground (0.5 to 3 miles) to background
(beyond 3 miles) distance zones from sensitive viewpoints; or, in the foreground distance
zone from moderate sensitivity viewpoints; or, where the transmission line would be seen
in the foreground to middleground distance zones and parallel to existing transmission line
facilities or traversing previously disturbed landscapes. Also, where the transmission line
would traverse highly scenic landscapes (Class A) that have been previously disturbed or
in other previously undisturbed landscapes of common or minimal scenic quality (Class B
or C).

Low Visual contrasts that would diminish the scenic values of the landscape slightly and may
be noticeable where viewed from sensitive viewpoints. Some examples include where the
transmission line would be visible in the background distance zone, where viewing
conditions (e.g., screening, backdrop, viewer orientation, etc.) would partially obscure
visibility of the transmission line in the middleground distance zone, where viewing
conditions would substantially reduce visibility in the foreground distance zone; where the
transmission line would parallel existing transmission line facilities or traverse other
previously disturbed landscapes, and where the transmission line would traverse
previously disturbed or landscapes of common to minimal scenic quality (Class B or C).

Scenic Qualiv—A majority of the residual impacts on scenic quality would be low to moderate, with
only limited areas of high impact as shown on Figures MV-1OE and MV-1OW. This is due to (1) the
predominance of lands with minimal or average diversity (Class C and Class B Scenery); andor (2) the
presence of existing transmission lines, which already have modified the local setting, along a majority
of the alternatives. In these locations, the introduction of facilities would not substantially alter the scenic
values of the landscape.

High residual impacts on scenic quality have been designated only in those areas where NTP would
establish anew corridor in areas of outstanding or distinctive diversity (Class A Scenery). These areas
would be restricted to three locations along certain dtemative routes including the crossing of Red Point
Mesa Cliffs ~lnk 501), the north face of the Black Mesa escarpments Links 504 and 561), and southern
portion of the Grand Wash Cliffs Link 501). Visurd contrast resulting from construction disturbance and
the long-term presence of NTP in these areas would substantially alter the scenic value of the landscape
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resulting in high impacts. However, at Black Mesa the terrain is such that it could screen the transmission
line from view.

Visual Sensitivi~—ImpacW on sensitive viewers could range from low to high based on (1) visibility,
including distance from viewers, screening potential, and terrain factors that may affect visibility;
(2) scenic qurdity; and (3) contrast with existing visual conditions. A brief description of viewer impact
levels follows. These are illustrated on Figures MV-1 lE through MV-12W.

Low impacts on viewers are anticipated for a majority of the area crossed by the alternative routes. Lotv
impacts occur most often in the following situations: (1) those areas seldom seen or in background
viewing areas (e.g., in the western portion of the project area, which is very sparsely populated and where
alternatives avoid major travel routes); and (2) locations where NTP would be visible in landscape
settings rdready modified by high-voltage transmission lines (e.g., locations throughout the eastern and
western portions of the project area where alternatives would parallel existing 345kV or 500kV
transmission lines).

Moderate impacts on viewers would occur most often in the following situations: (1) those locations
where NTP would cross previously undisturbed landscapes that are within middleground to background
viewing areas (e.g., locations in the Chinle Valley); (2) where lower-voltage (115kV to 230kV)
transmission lines would be paralleled within foreground views of Class B Scenery (e.g., Shonto area);
and (3) views to distinctive Class A landscapes where NTP would parallel existing 345kV to 500kV
transmission lines (e.g., Chuska Mountains).

Areas of high impact on viewers are limited, occurring only in areas where NTP would be located in new
corridor characterized by Class B or Class A scenery and would be visible in foreground or near
middleground areas (within 1 mile). Alternatives in the eastern portion of the project area would have
high impacts primarily along the northern dge of Black Mes& south of Dennehotso and Kayenta; north
of Coppermin~ and in the vicinity of Sweetwater, Rock Point, Many Farms, and Black Mountain Wash
in the Chinle Valley. High impacts on viewers associated with dtemative routes in the western portion
of the project area would be limited primarily to the Hackberry, Truxton, Nelson, and Seligman areas.

Agency Visual Management Objectives—The majority of dtemative routes would be located in areas that
are considered to be compatible with agency visual management objectives established by BLM (VRM)
and the Forest Service @QO) as shown on Figures MV-13E and MV-13W. This includes all areas where
existing high-voltage transmission lines would be paralleled. These locations have been designated as
utili~ corridors within agency management plans in Arizona and Nevada ~able E-2). In New Mexico,
new lines are reviewed on a case-by-case basis to determine compatibility. The only areas currently
identified that would not meet visual management objectives are located in the western portion of the
proj=t area where dtematives N2 and N4 would cross areas designated by BLM as VRM Class II @ink
1980), and where dtematives S2 and S4 would cross areas designated by the Forest Service as Retention
VQO (Links 1680 and 1720).
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EFFECTS OF EACH ALTERNATI~

No-action Alternative

Under this alternative, this environment would remain as it presently exists.

Eastern Area Transmission Line Alternatives

This section provides a summary of high residud impacts along alternative routes in the eastern portion
of the project area, and focuses on areas where proj=t facilities could substantially alter the scenic values
of the landscape and dominate views from sensitive viewpoints. Moderate and high impacts on scenic
quality and sensitive viewers are shown in Table 4-7 and illustrated on Figures W-1OE through ~-
13E.

TABLE 4-7
SUMMARY OF POTENTWL WACTS ON WSUAL RESOURCES

EASTERN AREA ALTERNAT~S

Mfles of Residual hpack
Alternative

Route Impact NM AZ Totrd

ScenicQuti&

GC1 M — 6.6 6.6

GC1 H — 14.5 14.5

K1 M — 5.0 5.0

K1 H — 14.5 14.5

cl M 1.2 5.1 6.3

C2 M — 28.2 28.2

Views from Rsidenca

GC1 M 0.2 45.2 45.4

GC1 H — 25.8 25.8

K1 M 0.2 57.0 57.2

K1 H — 24.4 24.4

cl M 4.0 12.0 16.0

cl H 0.6 — 0.6

C2 M 0.2 49.0 49.2
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TABLE 4-7
SUMMARY OF POTENTIAL IMPACTS ON VISUAL RESOURCES

EASTERN AREA ALTERNATIVES

Miles of Residual Impacts
Alternative

Route Impact NM AZ Total

C2 H — 23.8 23.8

High Sensitive Roads

GCI M — 19.8 19,8

GC1 H — 1.2 1.2

K1 M — 7.8 7.8

KI H — 1.2 1,2

c1 M 1.2 0.3 1,5

C2 M, H — — —

Moderate Sensitive Roads

GC1 M — 10.1 10,1

KI M — 10.1 10,1

cl M, H — — —

C2 M — 6.6 6.6

C2 H — 1.1 1,1

Park, Recreation, and Sensitive Viewpoints

GC1 M — 3.2 3.2

K1 M — 3.2 3,2

cl M — 1.3 1,3

C2 M — 1.3 1.3

Glen Canyon 1 (GC1)

New Mexico

GC1 would not cross any areas identified as potentially high impact in New Mexico.
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Arizona

A total of 14.5 miles of high residual impacts on scenic qurdity are expected to occur where GC1 crosses
Class A scenery in the vicinity of the Red Point Mesa Cliffs and Black Mesa Escarpments in a new
corridor @inks 501,504, and 561). Selective placement of towers in the Black Mesa area could reduce
impacts further based on the screening potential of local terrain.

High impacts on views from residences would occur for 25.8 miles where GC1 is in a new corridor and
located within the foreground and middleground views from residences in the vicinity of Red Point Mesa,
Baby Rocks Mesa, and Church Rock Valley (Link 501); south of Kayenta (Links 502 and 504); near
Tsegi in the Marsh Pass area (Link 561); and from residences in the vicinity of Lechee &lnk 627). High
impacts along 1.2 miles would result because of brief views from State Highway 98 and U.S. Highway
89.

Kaibito (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1). This segment of K1 would
be located within a new corridor.

This portion of K1 does not cross any additional areas of high impact on scenic qurdity. However, K1
would result in a total of 24.4 miles of high impacts on views from residences. Of this total,
approximately 2.0 miles would occur in areas of new corridor on the Kaibito Plateau (Links 1390 and
1391). K1 dso would cross Arizona State Route 98 in this area, resulting in approximately 1.2 miles of
high impacts based on foreground and middleground views at the road crossing Link 1390).

Central 1 (Cl)

New Mexico

Impacts on scenic quality and residentird views in areas of new corridor rdong The Hogback are
moderate-to-low with the exception of 0.6 mile of high impacts on views from residences Link 640).
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Arizona

Impacts on scenic quality along C2 in Arizona would be low with the exception of approximately 5.1
miles of moderate impact at the crossing of the Chuska Mountains ~lnk 700). At this location, Cl
parrdlels an existing 500kV transmission line resulting in moderate residual impacts on scenic quality and
residences with foreground to near middleground views of NTP (within 1 mile). These impacts have
been reduced by using nonsecular conductors, matching the spacing and type of existing structures,
using dulled-metrd finish on towers, and minimizing tr= clearing in a fashion that conforms with existing
natural vegetation patterns.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl by passing to the north and west of the Chuska Mountains
along Link 460 near Teec Nos Pos and Link 462 in the Chinle Valley and across Carson Mesa. The
portion of C2 from the Lohdi Mesa area west to the Moenkopi Substation along Link 780 is the same
as Cl.

C2 does not cross any areas identified as having high impact on scenic quality, but would result in a total
of 23.8 miles of high residurd impacts on residential views, and 1.1 miles of high impact on views from
U.S. Highway 191 where the highway is crossed by Link 462 (a new corridor) south of Rock Point.

Substation Alternatives

Shiprock Substation— hpacts on visual resources at this location would be low due to the modified
conditions at the existing substation site and the absence of sensitive viewers.

Honey Draw Substation Site—Moderate impacts on scenic quality and viewers in Lechee are expected
to occur at tils new substation site. The existing 345kV transmission lines in the vicinity have modified
the visual conditions in this area, and low profile (shorter) structures would be used to reduce visibility
of the facilities.

Red Mesa Substation Site—~ls substation would be situated immediately adjacent to an existing 345kV
transmission line that has modified the visual conditions in this area. Moderate impacts on scenic quality
and on middleground and background views from dispersed residences are expected to occur at this site
with selective views to the substation that are partirdly screened by Iocrd terrain.
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Copper Mine Substation Site— This substation would be located between two existing 345kV
transmission lines that have modified the visual conditions in this area. Moderate impacts on scenic
quality and on foreground and middleground views from dispersed residences are expected to occur at
this new sitq however, stands of pifion-juniper would provide partial-to-full screening of the substation
from certain locations.

Moenkopi Substation—Impacts on visual resources at this location would be low due to the modified
conditions at the existing substation site.

Western Area Transmission Line Alternatives - MoenkoPi to Marketplace

This section provides a summary of high visual impacts for akematives in the western portion of the
project area, and focuses on areas where project facilities could substantially rdter the scenic values of
the landscape and dominate views from sensitive viewpoints. Moderate and high impacts on scenic
quality and sensitive viewers are shown in Table 48 and illustrated on Figures MV-1OW through MV-
13W.

TABLE 4-8
SUMMARY OF POTENTML ~PACTS ON VISUAL RESOURCES

WESTERN AREA ALTERNATIVES

Miles of Residual Impacti
Alternative

Route Impact AZ Total

ScenicQuM~

I Moenkopi to Marketplace

NIW M, H — — —

N2 M 13.4 — 13.4

N2 H 8.1 — 8.1

S2 M 58.1 — 58.1

Moenkopi to Mead

N3 M, H — — —

N4 M -13.4 — 13.4

N4 H 8.1 — 8.1

S4 M 58.1 — 58.1
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TABLE 4-8
SUMMARY OF POTENT~L ~PACTS ON VISUAL RESOURCES

WESTERN AREA ALTERNATIVES

Miles of Residual Impacts
Alternative

Route tipact AZ NV Total

Views from Rsidences

Moenkopi to Marketplace

NIW M 0.6 — 0.6

N2 M 15.2 — 15.2

N2 H 2.6 — 2.6

S2 M 23.8 — 23,8

S2 H 10.2 — I 10.2

Moenkopi to Mead

N3 M 0.6 — 0.6

N4 M 15.2 — 15.2

N4 H 2.6 — 2,6

S4 M 23.8 — 23.8

S4 H 10.2 — 10,2

High Sensititi@ Roads

Moenkopi to Marketplace

NIW I M I 1.4 I — 1.4

.N2 M ! 9.4 !
—

! 9.4

N2 ! H ! 1.1 !
— 1,1

1
S2 M 12.0 — 12,0

S2 H 5.1 — 5,1

Moenkopi to Mead

N3 M, H — — I —
N4 M 8.0 — 8,0

N4 H 1.1 — 1.1
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TABLE 4-8
SUMMARY OF POTENTUL MACTS ON WSUAL RESOURCES

WESTERN AREA ALTERNATES

Miles of Residual Impacts
Alternative

Route Impact AZ Nv Total

S4 M 10.6 — 10.6

S4 H 5.1 — 5.1

Moderate Sensitive Roads

Moenkopi to Marketplace

NIW M, H — — —

N2 M, H — — —

S2 M 12.7 — 12.7

S2 H 1.7 — 1.7

Moenkopi to Mead

N3 M, H — — —.

N4 M, H — — —

S4 M 12.7 — 12.7

S4 H 1.7 — 1.7

Parks, Recreation, and Sensitive Vieqoints

Moenkopi to Marketplace

NIW M 0.6 — 0.6

N2 M 12.1 — 12.1

N2 H 0.3 — 0.3

S2 M 14.1 — 14.1

S2 H 3.1 — 3.1

Moenkopi to Mead

N3 M 0.6 — 0.6

N4 M 12.1 — 12.1

N4 H 0.3 — 0.3

Navajo Transmission Project Chapter 4- Environmental Consequences
September 1996 44



_——.— ,,

TABLE 4-8
SUMMARY OF POTENTML ~PACTS ON VISUAL RESOURCES

WESTERN AREA ALTERNATIVES

Miles of Residual Impacts
Alternative

Route Im~act AZ NV I Total

I S4 !Ml 14.1 l–l 14.1 I

I S4 I H I 3.1 I
— I 3.1

Northern 1 West @lw

Arizona and Nevada

Impacts on visual resources along N1W in both Arizona and Nevada would be low.

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as N1W with the exception of Links 1742,1800,1980, and 2020,
which Me located to the south of the Hualapai Reservation (and replace Link 1790 on N1W).

The segment of N2 that varies from N1W would result in 8.1 miles of high impacts on scenic quality in
the Music Mountains and Grand Wash Cliffs Link 1980). In this area, N2 would be located within a new
corridor.

N2 would result in a totrd of 2.6 miles of high impacts on views from residences in the vicinity of Nelson
&lnk 1742) and Truxton ~lnk 1980). In addition, 1.1 miles of high impact on views from U.S. Highway
66 would occur where it would be crossed by N2 in a new corridor northwest of Nelson (Link 1742).

Nevada

The Nevada portion of N2 is the same as NIW.
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Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At this point, S2 is then the same as N2 procding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border.

S2 does not cross any areas of high impact on scenic quality in Arizona. However, S2 would result in
a toti of 10.2 miles of high impacts on views from residences Links 1420, 1680,1720,1960, and 2002).
Other areas where high impacts would occur are at the crossing of U.S. Highway 66 for 5.1 miles (Links
1720, 1780, and 1820) and U.S. Interstate 40 at the crossing through the Juniper Mountains for 1.7 miles
Link 1720). High impacts on recreational views would occur at the crossings of tie Bede Wagon Road
for approximately 3.1 miles &lnks 1680 and 1720).

Nevada

The Nevada portion of S2 is the same as NIW and N2.

Western Area Transmission Line Alternatives - MoenkoPi to Mead

Northern 3 (N3), Northern 4 ~4), Southern 4 (S4)

Alternatives N3, N4, and S4 are identical to alternatives N1W, N2, and S2, respectively, with the
exception of Links 2040 and 2080, which connect into the Mead Substation rather than Marketplace
Substation (replacing Links 2060,2200, and 2180). The following description focuses only on Links
2040 and 2080.

Arizona

Link 2040 crosses the Colorado River in an existing transmission line corridor and parallels 345kV and
500kV facilities. Impacts on visual resources are anticipated to be low.

Nevada

In Nevada, Links 2040 and 2080 would parallel existing 345kV and 500kV transmission lines and
impacts on visual resources would be low. The crossing of the Colorado River, similar to Link 2060, is
within an existing transmission line corridor.
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Substation Alternatives

Red hke Substation Site—Impacts on scenic quality and viewers are expected to be low to moderate
based on the Class B and Class C scenery in this area, combined with the modified visual conditions
associated with the presence of two existing 500kV transmission lines.

Marketplace Substation—Impacts on visual resources at this location would be low because of the
existing modified conditions at the site.

Mead Substation—Impacts on visual resources at this location would be low because of the existing
modified conditions at the site.

Microwave Communication Facility

Impacts on visurd resources would be low because of the existing modified conditions and limited amount
of change resulting from the existing communication facilities.

NOISE

If the project is not implemented (no action), the environment would remain as it presently exists.

If the project were implemented, some level of noise would result from construction, maintenance, and
operation of the transmission line. During construction, noise would be generated by the equipment used
for grading (access roads, tower sites, and substations), assembly and erection of towers, wire-pulling and
splicing, equipment instigation (substations), and rehabilitation activities. During maintenance activities,
noise could be generated from a vehicle driving along the access roads for tower and line inspection, a
helicopter flying along the right-of-way for tower and line inspection, or equipment and crew conducting
maintenance andor repairs. Calculations of noise from these activities is complicated by the fact that
noise levels continuously rise and fall (e.g., the quantity, distribution, and usage of equipment vary with
the type of activity).

In determining the impact of noise, the important factor is the closeness of the activity to wildlife and
persons detecting the sound. The project area is almost entirely rural open space and remote, with
background noise typical of such settings. In most cases, the closest humans would be construction
workers. Where construction would occur near more populated areas, the noise from construction (and
subsequent maintenance) might be audibl~ however, such noise would be temporary and possibly
considered only as a nuisance. Wildlife most likely would avoid the temporary construction disturbance
(see Biological Resources section).

Audible noise generated during operation of the transmission line is addressed below in the Em section.
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ELECTRIC AND MAGNETIC FIELDS AND EFFECTS

Potential impacts from NTP are discussed in context of electric and magnetic fields and their effects,
including corona effects and short- and long-term field effects.

Both current and voltage are required to transmit electricrd energy over a transmission line. The current,
a flow of electrical charge measured in amperes (A), is the source of a magnetic field. The voltage, which
represents the potential for an electrical charge to do work, expressed in units of volts (V) or kV and is
the source of an electric field. The maximum current would be approximately 1,385A. The proposed
transmission line would operate at a nominal voltage of 525kV.

The electical effects of the proposed 500kV transmission line can be characterized as “corona effects”
and “field effects.” Corona is the electrical breakdown of air into charged particles; it is caused by the
electric field at the surface of the conductors. Effects of corona are audible noise, radio and television
interference, visible light, and photochemical oxidants. Field effects are induced currents and voltages,
as well as related effects that might occur as a result of electric and magnetic fields at ground level.

Corona Effech

Corona can occur on the conductors, insulators, and hardware of an energized high-voltage transmission
line. Corona on conductors occurs at locations where the field has been enhanced by protrusions, such
as nicks, insects, or water drops. During fair weather, the number of these sources is small and corona
is insignificant. However, during wet weather, the number of these sources increases and corona effects
are much greater. The types of corona effects are described below.

Audible Noise<orona-generated audible noise from transmission lines is generally characterized as a
crac~ing, hissing noise. The noise is most noticeable during wet-weather conditions such as rain, snow,
or fog. Such weather is estimated to occur less than NO percent of the time in the NTP area.
Transmission line audible noise is measured and predicted in decibels (A-weighted), or dBA. Some
typical noise levels are as follows: remote areas (no wind), 15 to 20 dBA; moderate rainfall on foliage
and normal conversation, 60 dBA, and fitiway trtic or freight train at 50 feet, 70 dBA. This last level
represents the point at which a contribution to hearing impairment begins.

There are no noise codes applicable to transmission lines in New Mexico, Arizona, or Nevada. In most
situations, the level of noise at the edge of the right-of-way of the proposed line would be less than 50
dBA. This level is lower than the EPA standard for outdoor areas-a day-night average sound level of
less than 55 dBA @PA 1978). mere the NTP line would parallel an existing transmission line, noise
would be additive but not double. Audible noise from the line(s) most often would be masked by
naturally occurring sounds at locations beyond the dge of the right-of-way. Noise levels at the edge of
the right-of-way also would be less than those near existing 500kV transmission lines in Arizona.

Radio and Television Inte~erence— Corona-generated radio interference is most likely to affect the
amplitude modulation (~ broadcast band (535 to 1,605 kilohertz); frequency modulation ~) radio
reception is rarely affected. Only AM radio receivers located very near to transmission lines have the
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potential to be affected by radio interference. An acceptable level of maximum fair weather radio
interference at 100 feet from the conductors is about 40 dB p volts/meter (V/m) (decibels above 1
microvolt per meter). The predictd fair weather level for the proposed transmission line is 36 dB pV/m,
which is below the acceptable limit. Average levels during foul weather are, as a general rule, 16 to 22
dB higher than average fair weather levels. The predicted average level at 100 feet from the conductors
in foul weather is 53 dB pV/m.

Television interference from corona occurs during foul weather, and is generally of concern for
transmission lines with voltage of 345kV or above and only for receivers within about 600 feet of the
line. The level of corona-generated television interference expected at 100 feet from the conductors of
the proposed transmission line is 22 dB pV/m. This level is below that computed for existing 500kV
lines in Arizona.

Typical transmission line engineering practice is to design lines to be as free from corona and other
sources of interference as possible. However, mitigative techniques exist, if needed, for eliminating
adverse impacts on radio and television reception. Individud complaints about radio interference and
television interference would be settled by the project proponents.

Other Inte@erence<orona-generated interference can conceivably cause disruption on other
communication bands such as the citizen’s (CB) and mobile bands. However, mobile radio
communications are not susceptible to transmission line interference because they are generally frequency
modulated ~). In the unlikely event that interference occurs with these or other communications,
mitigation can be achieved with the same techniques used for television and ~ radio interference.

Other Corona Efiects<orona is visible as a bluish glow or as bluish plumes. On the proposed line,
corona levels would be so low that corona on the conductors would be observable only under the darkest
conditions and probably only with the aid of binoculars. Without a period of adaptation for the eyes and
without intentionally looking for the corona, it probably would not be noticeable.

When corona is present, the air surrounding the conductors is ionized and many chemical reactions take
place, producing smrdl amounts of ozone and other oxidants. Approximately 90 percent of the oxidants
is ozone, while the remaining ten percent is composed principally of nitrogen oxides. The national
primary ambient air quality standard for photochemicrd oxidants, of which ozone is the principal
component, is 235 p@m3 (micrograms/cubic meter) or 120 ppb (parts per billion). The maximum
increment ozone levels at ground level that would be produced by corona activity on this transmission
line during foul weather would be much less than 1 ppb. This level is insignificant when compared with
natural levels and fluctuations in naturrd levels.

Field Effec@+hort-term Emosure

Electric Field—The electric field created by a high-voltage transmission line extends from the energized
conductors to other conducting objects such as the ground, towers, vegetation, buildings, vehicles, and
persons. The electric field is expressed in units of V/m or kilovolts/meter (kV/m).
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The maximum electric field, at the minimum 29-foot conductor-to-ground clearance and at a voltage of
500kV, would be 12.2 kV/m. On the ground under a transmission line, the electric field is nearly
constant in magnitude and direction over distances of a few meters. The field decreases rapidly as
distance from the conductors increases. At the edge of the right-of-way nearest to the line, the field
would be 0.9 kV/m. On the other edge of the right-of-way, the field would vary with the line
configuration present. Maximum electric fields under the existing parallel transmission lines would vary
from 4.7 to 10.8 kV/m, depending on voltage.

Induced Currents—men a conducting object, such as a vehicle or person, is placed in an electric field,
current and voltages are induced in the object. The magnitude of the induced current depends on the
electric-field strength and the size and shape of the object. If the object is grounded, then the induced
current flows to earth and is called the short-circuit current of the object. In this case, the voltage of the
object is effectively zero. If the object is insulated (not grounded), then it assumes some voltage relative
to ground. These induced currents and voltages represent a potential source of nuisance shocks near a
high-voltage transmission line. The proposed line would be designed to meet the ~SC criterion of 5
mA for the short-circuit current from the largest anticipated vehicle under the line. To accomplish this,
clearance of conductors above road crossings would be increased above the minimum clearance of 29
feet to allow for the large vehicles anticipated on roads and highways. In addition, permanent structures
for the right-of-way (such as fences and metal buildings) would be grounded.

Steady-State Current Shock+ teady-state currents are those that flow continuously after a person
contac~ an object and provides a path to ground for the induced current. Primary shocks are those that
can result in direct physiological harm. The lowest category of primary shocks is “let go;’ which
represents the steady-state current that cannot be released voluntarily. The 5 mA maximum induced
current criterion for vehicles closely approximates the estimated 4.5 mA let-go threshold for 0.5 percent
of children (Keesey and ~tcher 1969). Primary shocks would not be possible from the induced currents
under the proposed line.

Potential steady-state-current shocks from vehicles under the proposed line are dl at or below the
secondary shock level, where second~ shocks are defind as those that could cause an involuntary and
potentially harmful movement but no d~ect physiologicrd harm. Steady-state-current shocks are not
anticipated to occur very often, and when they do they would represent a nuisance rather than a hazard.

Spark Discharge Shocks-Induced voltages appear on objects such as vehicles when there is an
inadequate ground. If the voltage is sufficiently high, a spark-discharge shock will occur as contact is
made with the object This type of shock could occur under the proposed line. However, on much of the
right-of-way, the magnitude of the electric field would be low enough that this type of shock would occur
rarely, if at all. Only in the area under the line near midspan would fields be high enough for this type
of discharge to be perceivable. The occurrence of such nuisance shocks is anticipated to be infrequent.
Spark discharges also could occur between persons and plants such as tdl grass, between a person and
an animal, and between a person and a vehicle in the areas d~ectly under the conductors.

Carrying or handling conducting objects, such as irrigation pipe, under the proposed line dso could result
in spark discharges that area nuisance. The primary hmard with irrigation pipe or other long objects,
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however, is electrical flashover from the conductors if a section of pipe is inadvertently tipped up near
the conductors.

Field Perception and Neurobehavioral Responses—When the electric field under a transmission line is
sufficiently strong, it can be perceived by hair erection on an upraised hand. At locations directly under
the conductors, it would be possible for some individuals to perceive the field while standing on the
ground. The mechanism is similar to that involved when our hair responds to a comb indoors on dry
winter days. The potential for this to occur under the proposed line would be similar to that under the
existing Four Comers-Moenkopi-Eldorado 500kV transmission line. Perception of the field would not
occur at or beyond the edge of the right-of-way.

Studies of short-term exposure to electric fields have shown that fields may be perceived (felt, for
example on the arms as a result of hair movement) by some people at levels of about 2-10 kV/m, but
studies of controlled, short-term exposures to even higher levels in laboratory studies have shown no
adverse effec~ on normal physiology, mood, or ability to perform tasks. Some guidelines (e.g., the
Intemationrd Commission on Non-Ionizing Radiation Protection ~CW) 1990) propose that short-term
exposures be limited to 10 kV/m for the general public. This level would occur directly below the
proposed NTP transmission line, but levels are lower at the edge of the right-of-way. Nevertheless, the
research literature suggests that, apart from direct perception of electric fields, few neurobehavioral
responses would be expected and none are harmfil. Magnetic fields even at levels much greater than
those produced by the transmission line cannot be perceived.

Studies of nonhuman primates (e.g., monkeys, baboons) exposed to electric or magnetic fields have
shown little evidence of effects on performance of tasks routinely used to assess sensory, memory, and
other cognitive functions in animals. While there have been reports of responses of isolated neural tissues
and cells, the findings are not consistent and the physiological relevance of responses of isolated tissues
to whole organisms is unclear.

In the past, there had been considerable interest in the acute effects of electric field exposures on the
hormonal responses of animals and humans (e.g., pituitary, adrenal, and sex hormones). No consistent
or replicable responses are reported. Over the past 15 years, there has been a more specialized interest
in the effects of both AC electric and magnetic fields on the release and synthesis of melatonin by the
pineal gland. There are contradicto~ findings regarding the ability of electric and magnetic fields to
affect melatonin levels in rodents. Electric and magnetic fields do not affect melatonin levels of sheep
living underneath a 500kV transmission line. Some preliminary studies of melatonin levels in humans
have bmn completed but provide no clear, reproducible evidence that 10 mG or 200 mG magnetic fields
reduce melatonin secretion.

Grounding and Shielding—Induced currents are always present around transmission lines. However,
the grounding policies for operation of the line would eliminate the possibility of nuisance shocks because
of these currents from stationary objects such as fences and buildings.

Mobile objects cannot be grounded permanency, but coupled currents to persons in contact with mobile
objects can be limited through adherence to the NESC and the use of conducting grounds. Conductive
shielding reduces electric fields and the potential for induced effects, such as shocks. Persons inside a
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conducting vehicle cab or canopy will be shielded from the electric field. Similarly, a row of trees or a
lower-voltage distribution line will reduce the field on the ground in their vicinity. Metrd pipes, wiring,
and other conductors in a residence or building will shield the interior from the electric field due to the
transmission line. The prevalence of induced current shocks, spark discharge shocks, and field perception
under the proposed line is anticipated to be comparable to that under the existing 500kV lines such as the
Four Corrters-Moenkopi-Eldorado line.

Magnetic Field—A 60-Hz magnetic field is created in the space around transmission line conductors by
the electric current flowing in the conductors. The magnetic field is expressed in units of gauss or
milligauss (mG), where one milligauss is one thousandth of a gauss.

The calculated 60-Hz magnetic field at 3.3 feet above ground for the proposed line is 318 mG. This field
is calculated based on a maximum current of approximately 1,385 A and for conductors at a height of
29 feet. For this condition, the calculated magnetic field at the edge of the right-of-way nearest to the
NTP line is about 35 mG. Slightly higher vrdues would occur where the line parallels the Four Corners-
Moenkopi-Eldorado 500kV line (44 mG) and the Glen Canyon-Shiprock 230kV line (39 mG). The
maximum level is comparable with the maximum magnetic fields of other transmission lines and with
levels of magnetic field measured near some common household appliances. The actual level of magnetic
field will vary as the current on the transmission line varies and as the height above the ground changes.

The magnetic field at the edge of the right-of-way of the proposed line would be less than field levels set
in other states. There are no limits established for peak magnetic fields. A possible short-term impact
associated with the magnetic fields from an AC transmission line is induced voltages and currents in long
conducting objects such as fences and pipelines. Grounding practices and the availability of mitigation
measures would minimize these effects of the line. In areas where other lines would parallel the proposed
line, such measures may already be in place. No adverse impact is expected from magnetically induced
currents and voltages.

Field Effeck—Lon~-term Exposure

Studies of the effects of long-tern exposure to environment agents on health include both epidemiology
and laborato~ research. Epidemiology is the study of diseases and potentially health-related exposures
of people in their normal environment laboratory research is the study of exposures to whole animals,
or to cells or tissues isolated from the organism, under controlled laboratory conditions. These
approaches have been used to examine the possible effects of long-term exposure to 60-Hz electric and
magnetic fields from transmission lines on health.

Standards—There are no national standards for electric or magnetic fields from transmission lines, and
the states of New Mexico, Arizona, and Nevada have not set recommended field limits for transmission
lines. However, several states have established recommended field limits for maximum field on the right-
of-way and field at the edge of right-of-way. The maximum electric field from the proposed line on the
right-of-way would be along the centerline and would exceed the recommended limits of New York,
Florida, Minnesota, Montana, and Oregon. The electric field at the edge of the right-of-way of the
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proposed line would be below limits set in these states, except Montana. Magnetic fields at the edge of
the right-of-way would not exceed limits set by Florida and New York.

Several scientific organizations have proposed voluntary limits to exposure. These organizations include
the American Conference of Governmental Industrial Hygienists (ACG~ 1995), ICNIRP (1990), and
National Radiological Protection Board of Great Britain (NWB 1993). Exposure guidelines are based
on considerations of both the intensity of the field and the duration of exposure. The recommended
intensity levels for daily electric field exposure are not exceeded at the edge of the right-of-way or at
distances farther from the line.

The exposure guidelines of ICNIRP for electric fields could be exceeded on portions the right-of-way
(even those specified for occupational exposures) unless the time spent on the right-of-way is limited and
precautions are taken to prevent current discharges from charged objects. Furthermore, compliance with
both ICNIRP and ACGIH guidelines for electric field exposures on the right-of-way would call for
persons with implanted pacemakers and other similar devices to be discouraged from unshielded
exposures (a passenger in an automobile underneath the transmission line would be shielded from the
electric field). These guidelines are basically designed to (1) minimize the possibility of perception and
annoyance from surface charge effects and shocks from contact with large ungrounded objects with short-
term exposures and (2) minimize the possibility of electrical interference with implanted medical devices.
No adverse effects of exposure are known to be associated with the levels of electric fields expected on
the right-of-way. Moreover, the likelihood for long-term exposure is very small. Persons entering the
right-of-way who are annoyed by detection of the electric field would move off the right-of-way; also,
in general, there is no reason for people to spend extended periods of time on the right-of-way.

Rwommended intensity limits for daily magnetic field exposure (ICNR 1990) are not exceeded within
or at the edge of the right-of-way or at distances further from the line. The levels produced by this line
are several fold below the recommended limit of 1,000 milligauss (mG).

Scientfic Reviews, Guidelines, and Standards—A number of different groups of scientists and technical
organizations have reviewed the epidemiology and the laboratory research studies. No group has
concludd that adverse health effects occur from long-tern exposures to power frequency fields at levels
associated with transmission lines. No Federd regulatory agencies have set standards to limit exposures
to power-frequency electric and magnetic fields.

Intemationd ad United States technical groups have developed guidelines to limit exposures based on
the potential for biological effects from exposures for a few hours or a day to levels of 1,000 mG or
higher, and 10 kV/m (SWdiscussion above, under short-tern exposure). Magnetic fields associated with
the proposed transmission line would be well below this level.

Electric Fields and Human Health—Because electric fields are shielded by buildings and vegetation,
transmission lines outside of the home are not a significant source of electric fields in the residence.
Therefore, questions about health and long-term exposure to sources of fields generally are not focused
on electric fields.
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The function of some models of cardiac pacemakers or defibrillator, which are implanted in persons to
correct abnormalities in heartbeaq may be affected by electric fields greater than 2kV/m. Electric fields
at this intensity and higher would occur in the right-of-way of ~ and are heady present rdong existing
transmission lines that would be paralleled by the alternative routes in the eastern and western portions
of the study area for 60 to 100 percent of their entire length.

Modem pacemakers are designed to filter out electrical stimuli from sources other than the heart (e.g.,
muscles of the chest, currents encountered from touching household appliances, or currents induced by
electric or magnetic fields). There remains a very small possibility that some pacemakers, particularly
those of older designs and with single-lead el=trodes, may sense potentials induced on the electrodes and
leads of the pacemaker and provide unnecessary stimulation to the heart. For brief periods of time, at
least, this reversion to a fixed pacing rate is not generally believed to be harmful. Less likely is the
possibility that the pacemaker may not stimulate the heart when it is needed during the period of
interference. Wearers of pacemakers are instructed by pacemaker manufacturers and physicians about
potential incompatibilities of pacemakers with fields produced by a variety of electicrd and medical
devices. The sensitivity and operating mode of pacemakers can be programmed to virtually eliminate
the possibility of potential interference by electric fields. As pointed out by cardiologists who have
reviewed this issue (e.g., Griffin et al.), the opportunity and risk of pacemaker interference from power
frequency fields is very small compared to that of contact currents from household appliances and other
sources. From their perspective, an induced current of 25 @ induced by a 2kV/m electric field is of
lesser concern than a household appliance that in normrd operation is permitted to “le#’ up to 500@
upon contact.

There is no practical way to determine whether persons living near, or traversing the right-of-way would
have such devices, and whether an individual’s particular device is susceptible to interference from
electric fields. However, the likelihood of such an event is judged to be ex~emely small based upon three
considerations that me summarized below.

Firstly, the dtemative routes are generally located away from areas where large numbers of people live
or congregate, and would parrdlel existing high-voltage transmission lines. Based on an initial review
of existing land use within proximity to dtematives, it appears that only Link 580, along alternative
routes GC1 and K1 in the vicinity of the town of Shonto, would require further study if selected as the
final route, to consider whether it is advisable to limit access to the right-of-way or devise other
mitigation strategies. However, the possibility for interference to pacemakers in this area already exists
based on the presence of the Shiprock-to-Glen Canyon 230kV &ansmission line that would be paralleled
along much of alternative routes GC1 and K1.

Secondly, only a small fraction of the population in the United States have implanted pacemakers.
Among the Navajo population living in Arizona, New Mexico, and Utah, the fraction of the population
that has pacemakers is estimated to be at least 20-fold smaller than the national percentage. Also, very
few pacemakers are in use by Hopi and Hualapai populations.

Thirdly, only a small fraction (less than three percent) of pacemakers in use potentially might be
susceptible to electrical fields because of recent design improvements that detect and filter out electrical
interference.
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Once a final route is selected, detailed studies would be conducted to verify assumptions and determine
appropriate mitigation measures.

Magnetic Fields and Human Health4ver the past 17 years, many epidemiology studies have examined
whether transmission lines could affect health or cause cancer. The focus of these studies was the
magnetic fields from transmission lines, largely because electric fields from transmission lines are
shielded by buildings and vegetation. Earlier studies raised the question of whether living near
transmission lines that produced higher magnetic fields-those that carried higher current+ould affect
the risk of cancer, particularly childhood leukemia.

In the earlier epidemiologic studies, long-term exposure to magnetic fields was based only on
assumptions about exposures from the transmission lines, rather than on measurements, creating
uncertainty about actual exposures to magnetic fields and preventing clear interpretation of the results.
Recent studies have used detailed calculations to improve the estimates of exposures to transmission line
magnetic fields at residences, but any associations with childhood cancer are weak, and inconsistent
across studies. Studies of transmission lines and cancer in adults have not provided evidence of an
association with cancer in general or with any particular type of cancer.

Earlier epidemiology studies of workers in “electrica~’ occupations, jobs that were believed to include
exposure to electric and magnetic fields, reported increased risks for leukemia or for brain cancer.
However, since 1993, several larger and better designed studies of these cancers have been completed.
Overall, these workers had less cancer than people in the general population, and associations with
leukemia in one of the studies and brain cancer in another were weak. Thus, even in populations with
high exposures to electric and magnetic fields, there is not consistent or convincing evidence that the
occurrence of these rare cancers is changed.

In the laboratory, magnetic field exposures can be controlled by the researcher, and known steps in the
process of cancer development can be studied. Cancer-related changes have not been found in cells
exposed to electric and magnetic fields, and cancer was not increased in animals exposed to magnetic
fields even after the cancer process had been started, or initiated, by chemicals known to cause this
change. Long-term studies of exposures of laboratory animals to magnetic fields are in progress.
Preliminary results from one completed study report no increase in cancer.

Both epidemiology and laboratory studies have examined the effect of exposure to magnetic fields on
pregnancy. A recent, large epidemiology study estimated exposure from various sources in homes,
including higher sources of exposure such as electric blankets and waterbeds. Pregnancy in those who
used these heating sources progressed at the normal rate, and the infants were not different in birth weight
than babies whose mothers were not exposed. This absence of effect is supported by the results of several
long-term studies in pregnant laboratory animals. Animals exposed to electric or to magnetic fields
during pregnancy had litters of normal size and healthy offspring no different from unexposed animals.

Effects on Agriculture and Wildl~e—The electric fields from the proposed transmission line would be
below levels where effects have been observed on crops.

Navajo Transmission Reject Chapter 4- Environmental Consequences
September 1996 4-55



High electric fields (15 kV/m) have been observed to induce corona on the uppermost parts of plants
resulting in minor damage to the leaf tips. Electric fields of 16 kV/m did not affect growth, yield, or plant ‘
height under a high-voltage test line. The maximum electric field under the proposed line would be well
below the level where induced corona has been observed on crop plants. Therefore, the phenomenon is
very unlikely to occur on crops under the line.

Induced currents caused by electric fields under the transmission lines have been observed to disrupt
performance of bees in hives. Unless hives are shielded, similar effects could occur under the proposed
line. Hives located off the right-of-way would not be affected.

The plants and animals in the natural environment of this line would not be disturbed or affected by the
electric and magnetic fields from the line. Domestic livestock including sheep, dairy cattle, swine, and
beef grow and function normally on farms near transmission lines. A study of sheep kept for several
months in electric and magnetic fields under a transmission line at the edge of the right-of-way showed
normal growth, behavior, and wool production. Large mammals in the wild have been observed to pass
through and to forage under transmission lines. Laboratory studies indicate that small mammals such as
rats and mice would not be disturbed by or avoid electric and magnetic fields, even at levels higher than
associated with the proposed line. In addition, species that live at ground level are shielded from the
electric fields by vegetation. Birds routinely fly over transmission lines during migration, with no
interference in that migration.

The greatest haard from a transmission line is direct electrical contact with the conductors. Therefore,
extreme caution must be exercised when operating vehicles and equipment for any purpose, including
recreation near transmission lines. Maintaining safe electricrd clearance from the lines is imperative.
Therefore, long objects, such as irrigation pipes and antenna masts, should not be tipped up under the
proposed line (or any line).

In high electric fields, it is theoreticrdly possible for a spark discharge from the induced voltige on a large
vehicle to ignite gasoline vapor during refueling. The probability for the precise conditions for ignition
occurring is extremely remote. The additionrd clearance of conductors provided at road crossings reduces
the electric field in areas where vehicles are common and reduces the chances for such events. Vehicles
should not be refieled under the proposed line unless spmific precautions are taken to ground the vehicle
and the fueling source.

Because of the h~ards associated with fies, storage of flammables, cons~ction of flammable structures,
and other activities that have the potential to cause or provide fuel for fires on rights-of-way are
prohibited.

Transmission line towers, wires, and other tdl objects are the most likely points to be hit by lightning
during a thunderstorm. Therefore, the area near towers and other trollobjects should be avoided during
thunderstorms. The proposed line is designed with overhead ground-wires and well-grounded towers
to protect the system from lightning.
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CULTURAL RESOURCES

Cultural resources are not merely remnants of the past, but have an important role in connecting all
contemporary societies to their heriage and traditions, thereby providing structure and perspective for
contemporary Iifeways. Once deteriorated, damaged, or destroyed, the tingible evidence of the past may
be restorable or reconstructible, but these culturrd resources are essentially nonrenewable. A description
of potential impacts on cultural resources follows.

Three cultural resource impact issues, which focus on specific categories of resources, were defined:

1. loss or degradation of prehistoric and historic archaeological sites
2. loss or degradation of special status culturrd resources
3. loss or degradation of traditionrd cultural places

Three types of impacts that could affect each of these categories of cultural resources were identified:

1. direct and permanent ground disturbance during construction
2. direct and long-term visual and auditory intrusions
3. indirect and permanent disturbance due to changes in public accessibility

OVER=W

Archaeological and Historical Sites— Impacts on archaeological and historicrd sites generally are rated
as low to moderate throughout the project area, reflecting the high potential to satisfactorily mitigate
impacts on these ~pes of cultural resources (see Figures MV-18E andMV-18W). The only potential
high residual impacts are projected in very limited areas of high archaeological and historical site
sensitivity that lack existing roads. Although direct impacts would likely be satisfactorily mitigated in
these zones, increased use of the areas stemming from new vehicular access is projected to have long-
term, indwect impacts on archaeological and historical sites beyond the right-of-way. By using helicopter
construction techniques to eliminate the need for new roads, these high impacts could be avoided or
substantially reduced.

Special Status Cultural Resources—hpacts on most specird status cultural resources are generally rated
as low to moderate, bwause most of these resources are relatively distant from the reference centerlines,
and their settings already have been affected by previous transmission lines. The few exceptions are
primarily where new corridors would have high impacts at crossings of linear resources such as historic
U.S. Route 66 and the Bede Wagon Road.

Traditional Cultural ~laces—hpacts on tradition culturrd places are rated as high in much of the
project area because several American hdian communities maintain strong, integral traditional cultural,
religious, and emotional bonds to the landscape (see Figures MV-15E, MV-15W, MV-1 6E, MV- 16W,
and MV-17~. None of the dtemative routes can avoid rdl of these high impact zones. At this time, no
specific traditional places listed or determined eligible for listing on the National Register of Historic
Places have been identified within any of the rdtemative routes. This reflects the incompleteness and
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confidential nature of information regarding traditionrd places. The assessment of high impacts is based
on general sensitivities rather than a detailed assessment of impacts on specific places.

Degradation or loss of cultural resources along any of the dtemative routes due to direct impacts would
be irreversible and irretrievable because cultural resources are essentially nonrenewable. Degradation
due to visual intrusions could be reversed if and when the transmission line were to become obsolete and
be removed. Although hundreds of cultural resources could be affected, these numbers of resources
represent only a small percentage of the regional database, which, though largely uninventoried, is
projected to number hundreds of thousands of cultural resources.

~PACT ASSESSMENT AND MITIGATION

The strategy used to assess impacts of NTP on cultural resources first involved defining impact issues
and identifying specific types of impacts. Then critetia were established for rating the severity of
projected impacts. The potential for mitigating projected impacts was considered and used to rate
residual impacts.

Impacts were rated as low, moderate, and high. The critetia used to define impacts on archaeological and
historical resources are summarized in Table 4-9. The rating of-impact levels was based on the generic
mitigation measures (see Table 2-3) incorporated into the project description, which consist of a
commitment to pursue consultation as stipulated by a programmatic agrwment negotiated for this project
in compliance with Section 106 of the National Historic Preservation Act. This commitment states that:

ARCHAE

ImpactLevel

Low
(insignificant)

Moderate
(potentially
significant)

High
(significant)

TABLE 4-9
)LOGICAL AND ~STONCAL RESOURCE ~PACT C~TE~

D=cription

very low to low-moderate impac@
(some resources may be present, and some of these may have significant information
potential; mitigative data recovery studies probably would be required, but they would
not be extensive and would result in no adverse effect)

moderate-low to moderate-high impacts
(moderate to high density of simple to complex resources significant primarily for their
information potential are likely to be present moderate-high level of effort could be
required to avoid or mitigate effects through data recovery studies, but are expected to
result in few, if any, adverse effects)

high-moderate to very high impacts, but some are potentially mitigable to lower level
(high density of resources with significant information potentird are likely to be present
and some resources are likely to be important for values other than their information
content, such as tradhiond cultural concerns about ancestral sites or human burials;
measures to avoid or mitigate impacts are likely to require substantial effort and may
or may not eliminate high impac~, unmitigated, indirect, long-term, permanent
impacts beyond the right-of-way due to new vehicular access are also rated as high)
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Cultural resources will continue to be considered during post-EIS phases of the project in accordance with
the programmatic agreement developed in conjunction with preparation of the EIS. This would involve
intensive surveys to inventory and evaluate cultural resources within the selected route and any
appurtenant impact zones beyond the corridor, such as access roads and construction equipment yards,
In consultation with appropriate land managing agencies, tribal governments, and State Historic
Preservation Officers, specific mitigation measures would be developed and implemented to mitigate any
identified adverse impacts. These may include project modifications to avoid adverse impacts,
monitoring of construction activities, and data recovery studies. American Indian groups will be involved
in these consultations to determine whether there are effective or practical ways of addressing impacts
on traditional cultural places.

Ratings of impacts along each dtemative link were based on consideration of(1) the sensitivi~ (quantity
and quality) of archaeological and historical sites, and (2) the extent of ground disturbance. Because
intensive surveys have not been conducted along all the dtemative links, detailed inventories of
archaeological and historical sites are not available. Detailed construction plans have not been completed
either, so both the sensitivity of the resources and the extent of ground disturbance were estimated by
developing models.

The inventory section of Chapter 3 describes how archaeological and historicrd site sensitivities were
characterized as low, moderate, or high. Six different levels of ground disturbance were modeled on the
basis of terrain and presence or absence of existing roads (see Table 2-4). In general, impacts are
projected to be low in low and moderate sensitivity zones where there are existing access roads; moderate
in low and moderate sensitivity zones where there are no existing access roads; moderate in high
sensitivity zones where access roads are present; and high in high sensitivity zones where there are no
existing access roads.

The analysis of impacts on special status cultural resources was coordinated with the visual impact
studies, and the criteria used to define impact levels are summarized on Table 4-10. In general,
background intrusions (two to three miles) were characterized as low impacts, middleground intrusions
(one to two miles) as moderate, and foreground intrusions (less than one mile) as high (Table 4-11).

Individurd studies conducted for Navajo, Hopi, and Hurdapai traditional cultural places each developed
impact criteria tailored to each tribe’s concerns. Although the assessment strategies varied, each study
rated the results in categories of low, moderate, and high impacts, or finer distinctions of those general
categories. The Hopi study also calculated “impact scores” to compare alternatives. These scores
considered the number of tradition Hopi places within six-mile-wide corridors along each alternative
link, the ritual or nonritual nature of those places, and whether the corridor followed an existing
transmission line or pipeline.
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TABLE 4-10
SPECIAL STATUS CULTURAL RESOURCES ~PACT CWTE~

Impact Description
Level

None no impacts (towers and conductors not visible)

Low very low to low-moderate impacts
(insignificant) (potential visual intrusions into middleground settings of high-moderate sensitivity resources

or background settings of high and very high sensitivity resources; no auditory impacts)

Moderate moderate-low to moderate-high impacts
(potentially (potential foreground intrusions at high-moderate sensitivity resources, or intrusions into the
significant) middleground settings of high and very high sensitivity resources; no auditory impacts)

High high-moderate to very high impacts, but potentially mitigable to lower level
(significant) (potential intrusions into foreground settings of high-moderate, high, and very high sensitivity

resources; typically assigned only to corridors where no transmission line cunently exists;
potential auditory intrusions, as well as potential for direct ground disturbance)

TABLE 4-11
IMPACT MODEL FOR SPEC~L STATUS CULTURAL RESOURCES

Levels of Visual Impacti

Low Moderate High
(background) (middleground) (foreground)

Resource Sensitivity 1 2 3 4 5 6 7 8 9

High-Moderate L L L L M M M H H
- state register properties
- BLM ACECS
- other agency plans

High L L L M M M H H H
- national register properties
- Chaco protection site candidates
- tribal parks

Very High L L M M M H H H H
- national monuments
- national historic sites
- national historic landmarks
. national historic roads
- Chaco protection sites
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Measures were identified to mitigate projected impacts on each of the three defined categories of cultural
resources. As explained above, the proposed mitigation of impacts on archaeological and historical sites
is a generic commitment to conduct firther studies and implement avoidance or mitigation measures.
These measures have high potential to satisfactorily mitigate direct ground disturbance impacts and the
impact rating reflects residual impacts in consideration of this commitment. The only potential for
significant residual impacts is projected along new corridors where access roads would be developed in
high sensitivity zones. New vehicular access in these areas could lead to gradual deterioration or loss of
archaeologicrd and historical sites as a long-term, indirect impact of increased use of such areas and by
the potential for increased vandalism. Use of helicopter construction techniques to avoid construction
of new roads in these areas is expected to be an effective mitigation strategy.

The visual resource study team developed recommendations for reducing visual impacts at affected
resources including special status cultural resources. These specific mitigation measures, in addition to
nonsecular conductors, include using modified tower designs to match existing towers, alteration of
tower spacing, use of dulled-metal finish on towers to reduce visibility, and use of helicopters for
construction to minimize landscape scarring due to access roads. The visual resource team evaluated the
effectiveness of these measures and rated the residud impacts. Evaluations of residual impacts on special
status cultural resources were based on these ratings and adjusted in consideration of the specific historic
values of each of the special status cultural resources.

Mitigating impacts on traditionrd cultural places is not straightforward, and cultural resource specialists
have far less experience with traditional cultural places than they do with other types of cultural
resources. Avoidance of impacts on tradition cultural places is the best strategy, and was the motivation
for conducting specific studies of traditional cultural places during the preparation of this DEIS.
However, the inventory of traditional places is far from complete and more intensive studies would need
to be undertaken along the route selected for construction in coordination with tribal representatives.
Until a detailed inventory of traditional places is compiled, the potential for mitigation is unknown and
therefore the rating reflects initial rather than residual impacts.

Potential measures to mitigate impacts on traditionrd cultural resources include (1) shifting tower
locations to avoid direct impacts, (2) minimizing ground disturbance by careful placement of access roads
and staging areas or use of helicopter construction techniques, (3) scheduling construction activities to
avoid ceremonial activities, (4) designing and placing towers to minimize visurd intrusions, (5) designing
towers so as to not negatively affect populations of raptors that are collected for traditional ritual
purposes, and (6) involving customary land users in detailed inventory and impact assessment of a
selected route and compensating customary land users in accordance with relevant tribal procedures.
Proponents of other projects in the region dso have sponsored traditional ceremonies as a means of
addressing tradition concerns about unavoidable impacts, and this may be a possible mitigative strategy.

One of the most sensitive issues for traditionrd communities is disturbance of human burials. Avoidance
of burials is the prefemed treatment, but is not always possible. General procedures for repatriation of
human remains to groups claiming tilnity have been developing since the passage of the Native
American Graves Protection and Repatriation Act of 1990. Specific agreements to address the
requirements of the Act maybe negotiated by appropriate land-managing agencies.
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EFFECTS OF EACH ALTERNAT~

No-action Alternative

Under this alternative, theenvironment would remtinm itpresent1yexisK. This option would forego
the opportunity to develop detailed culturrd resource inventories along a route, and any recovery of
archaeological data that might be undetien to mitigate project impacts. However, any conflicts with
heritage preservation would be avoided by the no-action rdtemative.

Eastern Area Transmission Line Alternatives

The impacts on cultural resources of the four rdtemative transmission line routes for the eastern portion
of the project are summarized on Table 4-12. Impacts on archaeology and historic resources are also
shown on Figure MV-1 SE, on traditional Navajo cultural places on Figure MV-15E, and on tradition
Hopi cultural places on Figure MV-16E.

TABLE 4-12
SUMMARY OF ~PACTS ON CULTURAL RESOURCES

EASTERN A~A ALTERNATIVES

Resource Type New Metico Arizona Total

Glen Canyon 1 (GCI)

Archaeologicaland 19.8 miles (moderate) 77.0 miles (moderate) 96.8 miles (moderate)
Historical Sites 15.0 miles (low) 148.8 miles (low) 163.8 miles (low)

Special Stitus Cameron Bridge (low) Cameron Bridge (low)
Cultural Resourc~

Traditional Navajo 9.4 miles (high) 9.4 miles (high)
Cultural P1aces 33.5 miles (moderate) 134.7 miles (moderate) 168.2 miles (moderate)

1.3 miles (low) 81.7 miles (low) 83.0 miles (low)

Traditional Hopi 6.0 miles @igh) 6.0 miles (high)
Cultiral Placw 96.7 miles (moderate) 96.7 miles (moderate)

27.8 miles (low) 123.1 miles (low) 150.9 miles (low)
no identified places 48 ritual places, 12 crossed 48 ritual places, 12 crossed

12 nonritud places, 6 crossed 12 nonriturd places, 6 crossed
impact score = O impact score = 185 impact score = 185

Kaibito 1 (KI)

Archaeologicaland 19.8 miles (moderate) 92.5 miles (moderate) 112.3 miles (moderate)
Historical Sites 15.0 miles (low) 117.4 miles (low) 132.4 miles (low)

Special Status Cameron Bridge (low) Cameron Bridge (low)
Cultural Resourca
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TABLE 4-12
SUMMARY OF ~PACTS ON CULTURAL RESOURCES

EASTERN AREA ALTERNATIVES

Resource Type New Mefico Arizona Total

TraditionalNavajo 9.4 miles (high) 9.4 miles (high)
Cultural Places 33.5 miles (moderate) 128.4 miles (moderate) 161.9 miles (moderate)

1.3 miles (low) 72.1 miles (low) 73.4 miles (low)

Traditional Hopi 6.0 miles (high) 6.0 miles (high)
Cultural Places 92.5 miles (moderate) 92.5 miles (moderate)

27.8 miles (low) 111.4 miles (low) 139.2 miles (low)
no identified places 44 ritual places, 12 crossed 44 ritual places, 12 crossed

13 nonritual places, 7 crossed 13 nonritual places, 7 crossed
impact score = O impact score = 168 impact score = 168

Cen@al 1 (Cl)

Archaeolo@cd and 40.2 miles (moderate) 36.6 miles (moderate) 76.8 miles (moderate)
Historical Sites 109.9 miles (low) 109.9 miles (low)

SpecialStatus Hopi Taawa Tribal Park Hopi Taawa Tribal Park
Cultural Resources Pictured Cliffs (low) (moderate) (moderate)

Mitten Rock District Cameron Bridge (low) Cameron Bridge (low)
(low) Pictured Cliffs (low)

Mitten Rock District (low)

Traditional Navajo 21.0 miles (high) 53.0 miles (high) 74.0 miles (high)
Cultural Places 17.2 miles (moderate) 90.5 miles (moderate) 107.7 miles (moderate)

2.0 miles (low) 3.0 miles (low) 5.0 miles (low)

Traditional Hopi 96.5 miles (high) 96.5 miles (high)
CulturalPlaces 23.6 miles (low) 50.0 miles (low) 73.6 miles (low)

no identified places 64 ritual places, 1 crossed 64 ritual places, 1 crossed
5 nonritual places, Ocrossed 5 nonritual places, Ocrossed

impact score = O impact score = 134 impact score = 134

Cential 2 (C2)

Archaeological and 19.8 miles (moderate) 71.6 miles (moderate) 91.4 miles (moderate)
Historicrd Sites 15.0 miles (low) 104.6 miles (low) 119.6 miles (low)

Special Status Hopi Taawa Tribal Park Hopi Taawa Tribal Park
Cultural Resources (moderate) (moderate)

Cameron Bridge (low) Cameron Bridge (low)

Traditional Navajo 46.0 miles (high) 46.0 miles (high)
Cultural Places 33.5 miles (moderate) 130.2 miles (moderate) 163.7 miles (moderate)

1.3 miles (low) 1.3 miles (low)
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TABLE 4-12
SUMMARY OF IMPACTS ON CULTURAL RESOURCES

EASTERN AREA ALTERNATIVES

Resource Type New Mexico Arizona Total

TraditionalHopi 162.2miles (high) 162.2 miles (high)
Cultural P1aces 27.8 miles (low) 14.0 miles (low) 41.8 miles (low)

no identified places 66 ritual places, 1 crossed 66 ritual places, 1 crossed
4 nonritual places, Ocrossed 4 nonritual,places, Ocrossed

impact score = O impact score = 169 impact score = 169

Glen Canyon 1 (GC1)

New Mexico

Archaeological and Historical Sites—Residual impacts on archaeological and historicrd sites in the New
Mexico portion of the GC1 route are projected to be moderate for about 20 miles, and low for about 15
miles. This reflects construction through high and low sensitivity areas adjacent to existing transmission
lines where there are existing access roads that could be used to minimize ground disturbance.

Special Status Sites— The New Mexico portion of the GC1 alternative is not projected to affect any
special status cultural resources.

Traditional Cultural Places—hpacts on tradition Navajo places are projected to be moderate for about
34 miles and low for 1 mile.

Arizona

Archaeological and Historical Sites—Residual impacts on archaeological and historical sites along the
Arizona segment of the GC1 rdtemative are rated as moderate for about 77 miles and low for about 149
miles. These ratings are based on the use of helicopters to avoid construction of new roads in inaccessible
high sensitivity areas for about 15 miles of the route along Links 504 and 561 on the northern edge of
Black Mesa.

Special Status Cultural Resources—The only special status resource along this segment of GC1 is the
Cameron Bridge, which is listed on the National Register of Historic Places. The bridge is more than two
miles from GC1, and two existing transmission lines, a replacement bridge, and other development have
altered the setting of the bridge (see Figure ~-14E). Therefore, impacts on the bridge are expected to
be low.

Traditional Cultural Places—hpacts on traditional Navajo places along this segment of GC1 are
projected to be high for about nine miles, moderate for about 134 miles, and low for about 82 miles. The
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projected high impacts are along Link 561 in the Marsh Pass area where the route goes through sacred
areas or follows routes of travel recounted in ceremonial stories.

Impacts on tradition Hopi places are rated as high. ~ls reflects the presence of 48 known ritual places
within the corridor, of which 12 are likely to be crossed directly, and 12 known nonritual traditional use
areas, of which 6 are likely to be crossed. These known traditional places are scattered between Marsh
Pass and the Moenkopi Substation, and others maybe present.

Kaibito 1 (Kl)

New Mexico

The New Mexico portion of K1 is the same as GC1.

Arizona

The Arizona portion of K1 is the same as GC1 except for the use of Links 1390 and 1391 across the
Kaibito Plateau (which replace Links 587,620,621,627, and 1389 on GC1).

Archaeological and Historical Sites—Residud impacts on archaeological and historical sites along this
segment of K1 are projected to be moderate for 19.7 miles and low for 0.7 mile.

Special Status Cultural Resources—No special status cultural resources are located near this segment of
K1.

Traditional Cultural Places—tipacts on tradition Navajo places are projected to be low. Impacts on
traditional Hopi places are rated as low for 18.5 miles and moderate for 1.9 miles. This reflects the
presence of one nonritual traditional use area, which is unlikely to be directly crossed.

Central 1 (Cl)

New Mexico

Archaeological and Historical Sites—Residurd impacts on archaeological and historical sites are
projected to be moderate for the entire 40-mile length of tils segment of Cl. This reflects construction
through high sensitivity areas adjacent to existing transmission lines or where other existing access roads
can be used to minimize ground disturbance.

Special Status Cultural Resources—Two specird status resources located along this segment of Cl are
the Picturd Cliffs site and the Mitten Rock Archaeological District, both of which are listed on the New ‘
Mexico Register of Cultural Properties. Because these resources are approximately 1 to 1.5 miles from
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the Cl route and their settings have been previously altered by transmission lines and other development,
impacts on these special status cultural resources are projected to be low.

Traditional Cultural Places—Impacts on tradition Navajo places are projected to be high for about 21
miles, moderate for about 17 miles, and low for 2 miles. The high impacts are along Links 700 in the
Chuska Valley where the route goes through sacred areas or follows routes of travel recounted in
ceremonial stories.

Arizona

Archaeological and Historical Sites—Residual impacts on archaeological and historical sites along the
Arizona segment of the Cl dtemative are rated as moderate for approximately 37 miles. No high impacts
are projected, reflecting the fact that Cl follows existing transmission lines or other developed access
roads for its entire distance.

Special Status Cultural Resources—Two special status resources along this segment of Cl are the Taawa
Park, designated by the Hopi Tribe to protect a group of petroglyphs (rock art), and the Cameron Bridge.
The park is only about 0.25 mile from the reference centerline of Cl, but impacts are projected to be
moderate reflecting the prior alteration of the park setting by an existing transmission line (see Figure
MV-14E). Impacts on the Cameron Bridge are projected to be low.

Traditional Cultural Places—hpacts on tradition Navajo places are projected to be high for about 53
miles, moderate for about 91 miles, and low for about 3 miles. The high impact ratings are along Link
700 across the Chuska Mountains and Black Mesa where the route goes through sacred areas or follows
routes of travel recounted in ceremonial stories.

Impacts on tradition Hopi places are ratd high reflecting the presence of 64 identified traditional ritual
places within the corridor, of which one is likely to be dwecdy crossed, and five nonritual traditional use
areas, none of which are likely to be crossed. These known tradition places are scattered broadly
between the Chuska Mountains and the Moenkopi Substation, and others maybe present.

Central 2 (C2)

New Mexico

The New Mexico portion of C2 is the same as GC1 and K1.

Arizona

The Arizona portion of C2 varies from Cl bypassing to the north and west of the Chuska Mountains on
Link 460 near Teec Nos Pos and Link 462 in the Chinle Vrdley and across Carson Mesa. The portion
of C2 from the Lohali Mesa area west to the Moenkopi Substation rdong Link 780 is the same as Cl.
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Archaeological and Historical ~ites—Residual impacts on archaeological and historical sites along
Link 462 are rated as moderate for 64.2 miles, and low for 1.5 miles.

Special Status Cultural Resources— No special status cultural resources are located along Link 462.

Traditional Cultural Places—Impacts on traditional Navajo places rdong Link 462 are projected to be
moderate. Impacts on traditional Hopi places are rated high reflecting the presence of 8 identified
traditional ritual places within the corridor, none of which is likely to be directly crossed.

Substation Alternatives

Shiprock Substation—The existing substation is within a high sensitivity zone for archaeological and
historical sites. Several sites might be present, but the potential for acceptable mitigation is high.
Residurd impacts on archaeological and historical sites are projected to be low to moderate. Expansion
of the substation would not affect any special status cultural resources. Navajo traditional cultural places
are rated as having low-to-moderate sensitivity, and expansion of the existing substation is projected to
have low-to-moderate impacts on traditional cultural places.

Honey Draw Substation Site—The site is within an area characterized as having moderate sensitivity for
archaeologicrd and hlstoricd sites, and the potentird to satisfactorily mitigate impacts is high. Therefore
residud impacts are expected to be low. There are no special status cultural resources in the vicinity of
the substation site. Sensitivities for Navajo and Hopi traditional cultural places are characterized as
moderate to high. Impacts on traditional cultural places are expected to be no more than moderate.

Red Mesa and Copper Mine Substation Sites—The sites are within areas characterized as having
moderate sensitivity for archaeological and historicrd sites. A few sites might be present, but the potential
for acceptable mitigation is high. Residual impacts on archaeological and historical sites are projected
to be low. No special status cultural resources would be affected. Sensitivities for Navajo and Hopi
traditionrd culturrd places are characterized as moderate to high. Although the substation would be a new
facility, it would be adjacent to an existing transmission corridor, and therefore incremental impacts on
traditional cultural places are expected to be low to moderate.

Moenkopi Substation —The Moenkopi Substation is within an area characterized as having moderate
sensitivity for archaeological and historical sites. A few sites might be present, but the potential for
acceptable mitigation is high. Residud impacts on archaeological and historical sites are projected to be
low. No special status cultural resources would be affected. Sensitivities for Navajo and Hopi traditional
culmrd places are characterized as moderate to high. The expansion of the existing substation would be
expected to have low to moderate impacts on traditional cultural places.

Western Area Transmission Line Alternatives - Moenko~i to Marketplace

The impacts on cultural resources in the western portion of the project are summarized on Table 4-13.
Impacts on archaeological and historical resources are also shown on Figure W-18W, on traditional
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Navajo cultural places on Figure MV-15W, on tradition Hopi places on Figure MV-16W, and on
traditional Hualapai places on Figure MV-17.

Northern 1 West (NIW)

Arizona

Archaeological and Historical Sites—Residual impacts on archaeological and historical sites are
projected to be low along the entire length of this segment. This reflects construction in low and
moderate sensitivity zones adjacent to existing transmission lines.

Special Status Cultural Resources—Only one special status cultural resource, the Moqui Stage Station,
is expected to be affected. This stige station is located about 0.5 mile south of the N1W route.
Interpretive signs have been installed by the Kaibab National Forest in conjunction with development of
the Arizona Trail (see Figure MV-14~. Impacts on the stage station are projected to be moderate
because the N1W route would be built adjacent to an existing transmission line.

Traditional Cultural Places—Impacts on traditional Hualapai places are projected to be moderate for
about 163 miles along this segment. This reflects construction adjacent to an existing corridor through
high sensitivity areas, and the Hualapai Tribe’s preference for this option over those that would create
new corridors through their traditional territory south of their reservation.

Impacts on tradition Navajo places along this segment of N1W are projected to be moderate for about
24 miles, and low for about 67 miles. The moderate impact areas are located at the eastern end of the
N1W route.

Impacts on tradition Hopi places are rated as low for about 91 miles. This reflects the presence of one
identified traditional ntud place within the corridor, and one other traditional use area, neither of which
would likely be crossed. These traditional places are at the eastern end of the N1W route.

Nevada

Residual impacts on archaeological and historical sites are projected to be low for the entire 30-mile
length of the Nevada segment of the NIW route. No special status culturrd resources would be affected.
About 13 miles of Link 2060 extends into Nevada, and this link is projected to have moderate impacts
on traditional Hualapai cultural places.
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TABLE 4-13
SUMMARY OF ~PACTS ON CULTURAL RESOURCES

WESTERN AREA ALTERNATIVES

Resource Type Arizona Nevada Total

Northern 1 West (Nl W) (Moenkopi to Marketpbce)

Archaeological and 187.0 miles (low)
Historical Sites

Special Status Cultural Moqui Stage Station
Ruources (moderate)

Traditional Navajo 24.4 miles (moderate)
Cultural Places 66.7 miles (low)

Traditional Hopi Cultural 91.1 miles (low)
Placm 1 ritual place, Ocrossed

1 nonritual place, Ocrossed
impact score = 3

Tradition Hudapai 162.6 miles (moderate)
Cultural Places

Northern 2 (N2) (Moenkopi t

Archaeological and
Historical Sit=

Special Status Cultural
R-ources

Tradition Navajo
Cultural Places

Tradition Hopi Cultural
Placw

Tradition Hualapai
Cultural P1acw

30.0 miles 217.0 miles (low)
(low)

Moqui Stage Station
(moderate)

24.4 miles (moderate)
66.7 miles (low)

91.1 miles (low)
1 ritual place, Ocrossed
1 nonritual place, Ocrossed
impact score = 3

13.3 miles 175.9 miles (moderate)
(moderate)

37.0 miles (moderate)
158.2 miles (low)

Beale Road (high)
Route 66 (high and

moderate) (2 locations)
Moqui Stage Station

(moderate)

24.4 miles (moderate)
66.7 miles (low)

91.1 miles (low)
1 ritual place, Ocrossed
1 nonritual place, Ocrossed
impact score = 3

49.6 miles (high)
121.2 miles (moderate)

30.0 miles
(low)

13.3 miles
(moderate)

J
Beale Road (high)
Route 66 (high and moderate)

(2 locations)
Moqui Stage Station

(moderate)

Southern 2 (S2) (Moenkopi to Marketp~ce)
I I i

Archaeological and 5.9 miles (moderate) 30.0 miles 5.9 miles (moderate)
Historid Sit= ‘ 211.8 miles (low) (low) 241.8 miles (low)
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TABLE 4-13
SUmARY OF ~PACTS ON CULTURAL RESOURCES

~STERN AREA ALTERNAT~S

Resource Type Arizona Nevada Total

SpecialStatusCulturrd Bede Road (high, low and Bede Road (high, low and
Rtiources low) (3 locations) low) (3 locations)

Route 66 (moderate and Route 66 (moderate and
moderate) (2 locations) moderate) (2 locations)

Wupati National Monument Wupaki National Monument
(low) (low)

Traditional Navajo 48.4 miles (moderate) 48.4 miles (moderate)
Cultural Places

Traditional Hopi Cultural 31.4 miles (low) 31.4 miles (low)
Places 2 ritual places, 1 crossed 2 ritual places, 1 crossed

1 nonritud trail, possibly 1 nonritual trail, possibly
crossed crossed

impact score = 6 impact score = 6

Tradition Hudapai 81.6 miles @igh) 13.3 miles 81.6 miles @igh)
Cultural Places 66.0 miles (moderate) (moderate) 79.3 miles (moderate)

Northern 3 (N3) (Moenkopi to Meal)

Archaeologicaland 188.4miles(low) 10.9miles 199.3 miles (low)
Historicrd Sites (low)

Specird Status Cultural Moqui Stage Station Moqui Stage Station
Rwourc~ (moderate) (moderate)

TraditionalNavajo 24.4 miles(moderate) 24.4 miles(moderate)
Cultiral Places 66.7 miles(low) 66.7miles(low)

TraditionalHopi Cultural 91.1 miles(low) 91.1 miles(low)
Placw 1ritualplace,Ocrossed 1ritualplace,Ocrossed

1 nonritudplace,Ocrossed 1 nonritudplace,Ocrossed
impactscore= 3 impactscore= 3

Tradition Hualapai 164.0miles(moderate) 10.6miles 174.6miles(moderate)
CulturalPlaces (moderate)

Northern 4 (N4) (Moenkopi to Meal)

Archaeologi& and 37.0 miles(moderate) 10.9miles 37.0miles(moderate)
Hlstoricd Sites 159.6miles(low) (low) 170.5miles(low)

SpecialStatis Cultural Bede Road (high) Beale Road (high)
Resources Route 66 (high and Route 66 (high and moderate)

moderate) (2 locations) (2 locations)
Moqui Stage Station Moqui Stage Station

(moderate) (moderate)
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TABLE 4-13
SUMMARY OF ~PACTS ON CULTURAL RESOURCES

WESTERN AREA ALTERNATIVES

Resource Type Arizona Nevada Total

TraditionalNavajo 24.4 miles(moderate) 24.4 miles(moderate)
CulturalPlacw 66.7 miles(low) 66.7 miles(low)

TraditionalHopi Cultural
Plac=

91.1 miles (low)
1 ritual place, Ocrossed
1 nonritual place, Ocrossed
impact score = 3

Tradition Hualapai 49.6 miles (high) 10.6 miles 49.6 miles (high)

Cultural Places 122.6 miles (moderate) (moderate) 133.2 miles (moderate)

Southern 4 (S4) (Moenkopi t~

Archaeological and
Hlstoricrd Sites

Specird Status Cultural
Resources

Traditional Navajo
Cultural Placw

Traditional Hopi Cultural
Plac=

Traditionrd Hualapai
Cultural Placm

5.9 miles (moderate)
213.2 miles (low)

Beale Road (high, low and
low) (3 locations)

Route 66 (moderate and
moderate) (2 locations)

Wupatki National Monument
(low)

1
48.4 miles (moderate) I

10.9 miles

(low)

31.4 miles (low)
2 ritual places, 1 crossed
1 nonritual trail, possibly

crossed
impact score = 6

81.6 miles (high)
67.4 miles (moderate)

10.6 miles
(moderate)

5.9 miles (moderate)
224.1 miles (low)

Beale Road (high, low and
low) (3 locations)

Route 66 (moderate and
moderate) (2 locations)

Wupatki National Monument
(low)

48.4 miles (moderate)

31.4 miles (low)
2 ritual places, 1 crossed
1 nonritual trail, possibly

crossed
impact score = 6

81.6 miles (high)
78.0 miles (moderate)

Northern 2 (N2)

Arizona

The Arizona portion of N2 is the same as NIW with the exception of Links 1742,1800,1980, and 2020,
which are located to the south of the Hualapai Indian Reservation (and replace Link 1790 on N1W).

Archaeological and Historical Sites—The section of N2 that diverges from N1W and descends from the
Hualapai Plateau down onto the Truxton Plain is projected to have moderate residual impacts for 36.9
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miles and low impacts for 23.4 miles. The moderate impacts reflect construction through moderate
sensitivity zones adjacent to existing transmission lines or construction of new corridors through low
sensitivity zones. Low impacts reflect use of existing roads through low sensitivity zones.

Special Status Cultural Resources —The corridor for the Truxton Plain section of N2 is projected to have
high impacts on the Beale Wagon Road and U.S. Route 66, because the crossings are in relatively ptistine
settings (see Figure MV-14W). Impacts at a second crossing of U.S. Route 66 are projected to be
moderate because rolling terrain would limit views. The Truxton Plain section of N2 dso crosses another
recently identified historic road developed in the 1860s by Mormon missionary Jacob Hamblin.
Although this road has not been assigned special status at this time, it is related to the Bede Wagon Road
and development of a new transmission corridor across this historic road could lead to high impacts.

Traditional Cultural Places—Impacts on tradition Hudapai cultural places are projected to be high for
41.5 miles of the Truxton Plain section of N2, and moderate for 18.8 miles. No impacts on traditional
Navajo or Hopi cultural places are projected along this Truxton Plain section.

Nevada

The Nevada portion of N2 is the same as N1W.

Southern 2 (S2)

Arizona

In Arizona, S2 varies from N2 beginning at the Moenkopi Substation and continuing west through Link
2006. At Wlspoint, S2 is then the same as N2 proc=ding north and west along Links 2020 and 2060 to
the crossing of the Colorado River and the Nevada border.

Special Status Cultural Resources—The eastern section of S2 that varies from N2 crosses the Beale
Wagon Road in three locations. One would be near Russell Tank, a camp site along the Beale Road that
has bwn publicly interpreted by the Kaibab National Forest. hpacts at this crossing are projected to be
high. The other two crossings are where the road is poorly preserved and the setting has been altered by
previous development. hpacts at those crossings are projected to be low. This section of S2 dso would
cross U.S. Route 66 at two locations where impacts are projected to be moderate. One is southeast of
Seligman adjacent to a pipeline corridor, and the otier is northwest of Hackberry adjacent to two existing
hansmission lines. The eastern section of S2 dso would be visible from parts of the Wupatki National
Monument, but would be more than 10 miles distant and impacts are projected to be low.

Traditional Cultural Places—hpacK on tradition Hudapai cultural places rdong the eastern section
of S2 that varies from N2 are projected to be high for about 82 miles and moderate for about 12 miles.
Impacts on traditional Navajo cultural places are rated as moderate for about 48 miles. Impacts on
traditional Hopi cultural places are rated as low for about31 miles. This reflects the presence of two
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known traditional Hopi ritual places and one trail within the corridor. One of these ritual places and
perhaps the trail would be crossed at the eastern end of the S2 route.

Nevada

The Nevada portion of S2 is the same as N1 W and N2.

.,

Western Area Transmission Line Alternatives - Moenkopi to Mead Alternatives

Northern 3 (N3), Northern 4 @4), Southern 4 (S4)

Alternatives N3, N4, and S4 are identicd to alternatives N1 W, N2, and S2, respectively, with the

exception of Links 2040 and 2080, which connect into Mead Substation instead of Marketplace

Substation (replacing Links 2060,2200, and 2180). The following discussions focus on Links 2040 and
2080.

Arizona

The Arizona portion of Link 2040 is expected to have impacts very similar to those of Link 2060. The
only difference is that Link 2040 is slightly longer in Arizona and would cross an additionrd mile of zones
projected to have low residud impacts on archaeological and historical resources, and moderate impacts
on traditional Hualapai cultural places.

Nevada

Residud impacts on archaeological and historical sites are projected to be low for tie 10.9 miles of Links
2040 and 2080 in Nevada. No special status cultural resources would be affected. The 10.6 miles of
Link 2040 in Nevada are projected to have moderate impacts on traditional Hualapai cultural places.

Substation Alternatives

Red bke Substation Site—The site is witiln an area characterized as having moderate sensitivity for
archaeological and historicrd sites. The potential to satisfactorily mitigate impacts is high, and residual
impacts are expected to be low. A segment of the Berde Wagon Road is the only special status cultural
resource in the vicini~ of the substation site. ~ls poorly preserved segment is about a mile to the west
on the opposite side of State Route 64, and impacts are projected to be low. No traditional Hopi or
Hudapai cultural places are identified in the vicinity, but a place sacred to traditionrd Navajos is located
within approximately three miles of the substation site and impacts are characterized as moderate.
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Marketplace Substation—The existing substation is within an area characterized as a low sensitivity zone
for archaeologicrd and historical sites. There are no special status cultural resources in the vicinity, nor
have any traditional cultural places been identified in the area. In summary, no impacts on cultural
resources are projected.

Mead Substation—The existing substation is within an area characterized as a low sensitivity zone for
archaeological and historical sites and residual impacts are projected to be low. There are no special
status cultural resources in the vicini~ of this substation, nor have any traditional culturrd places been
identified in the area.

Microwave Communication Facili@

No archaeologicrd or historical sites would be affected. No special status cultural resources are present
in the vicinity. Bill Williams Peak is named in Navajo ceremonial stories and Hopi sacred places are
present on the mountain, but the Kaibab National Forest, which manages the land, has consulted with
Native hericans and continued use of the communications facilities is not expected to affect traditional
cultural places.

SIGNIFICANT UNAVOIDABLE ADVERSE ~PACTS

No significant unavoidable adverse impacts were identified for air, water, earth, biological,
paleontologicd, land use, sociowonomic, or acoustical (noise) resources for the proposed NTP. Further,
there are no anticipated significant unavoidable adverse impacts associated witi -. Table 4-14 shows
the significant unavoidable adverse impacts on visual and cultural resources associated with rdtematives
in the eastern and western portions of the project area.

CUMULATIVE EFFECTS

Cumulative effects are the increment impacts of an action when added to other past, present, and
reasonably fores=able future actions within the same geographic region. This section addresses past and
present actions, which predominantly include transmission lines and other utilities; future development
projects; and global warming.

Transmission Lines

Numerous existing transmission lines, power distribution lines, agency-designated corridors, and other
linear facilities are Iocatd throughout the projat area Several of the most significant transmission lines
along the final alternative routes are listed below:

■ two 345kV Glen Canyon-to-Pinnacle Peak
■ two 500kV Navajo-to-Westwing
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Cultural

Visual (Mila) Traditional Cultural Properties

ALTERNATIVE
ROUTES

Eastern Area

GC1 25.8 14.5 1.2 - - - - 2.0 185 -

K1 24.4 14.5 1.2 - - - - 9!0 168 -

cl 0.6 - - - - - - 74,0 134 -

C2 23.8 - - 1.1 - - - 46.0 169 -

Western Area

NIW

N2 2,6 8.1 1.1 - 0.3 - 2 - - 50.0

S2 10.2 - 5.1 1.7 3.1 - 1 - - 82.0

N3

N4 2.6 8.1 1.1 - 0.3 - 2 - – 50.0

S4 10.2 - 5.1 1.7 3.1 – 1 – - 82.0

*me Hopi ‘impati wores” refled theIYE md numkm of W.&u@mlFlacti witiln

Sigtilcant Unavoidable Adverse hpacts
Navajo Transmission Project

475 Table 414
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■ 230kV Glen Canyon-to-Shiprock
■ 500kV Four Corners-to-Mohave
■ 345kV Liberty-to-Mead
■ 500kV Mead-to-Phoenix
■ two 230kV Davis-to-Pinnacle Peak

FLPMA mandates that, to the extent practical, fiture utility projects should be consolidated within
established corridors, thereby limiting cumulative impacts. The BLM in Arizona and Nevada designate
utility corridors through their Resource Management Plan process. The BLM and Forest Service
recognize existing utility lines as corridors. ~S dso has designated utility corridors cake Mead NRA).
The majority of the environmentily prefemed dtematives follow existing corridors, making cumulative
impacts relatively small.

In the future (estimated ten years or more), another 500kV transmission project on the Navajo
Reservation could be constructed and operated potentially in the same corridor as NTP from Shiprock
to Moenkopi. This assumption is based on DPA’s initial project description as well as a Navajo Nation
conditional right-of-way grant, which includes a 400-foot-wide right-of-way across the Navajo
Reservation. Planning for or securing right-of-way for a second transmission line was based on the
potential for additional generation because of resource availability (gas and cod) in the Four Comers
area. Cumulative impacts are discussed further by resource below.

Air Quality E~ects—The air quality may be improved in some areas and may be degraded in others
because of the development of NTP, depending upon the specific operation of the electrical system by
NTP participants. However, since the participants have not been determined and no Federal action
regarding electrical system operation in the western United States is required, the nature and extent of
possible beneficial or adverse impacts cannot be determine-d.

For example, if excess hydroelectric power is transferred to the Southwest in the spring or summer during
peak electrical demand periods and fossil fuel generation is reduced, air quality in the Northwest and the
Southwest should improve. Also, if fossil fuel generated power is transferred to the Northwest in the
winter during peak electrical demand periods, the potentially degraded air quality near the generation
source may be offset by fewer emissions in other parts of the western United States. Some fossil fuel
plants in the Southwest are scheduled to be retrofitted with pollution-control quipment, thereby reducing
air quality concerns of potentially increasing use of these plants in seasonal exchanges with the
Northwest. Specific operation of N~, the western interconnection transmission system in the United
States, and potential atmospheric emission of pollutants dso would depend on annual weather conditions
(e.g., water storage for hydroelectric generation) and the changing mix of nuclear and other generation
sources (e.g., cogeneration, solar).

As a result of electric generating capacity in the Southwest, it is anticipated that the majority of the power
transmitted over the proposed NTP would come from existing capacity. A potential indirect cumulative
impact associated with the transmission line is increasing emissions from existing fossil-fueled power
generation in the Four Comers region. Existing generating stations that would use the proposed NTP
would be determined by both long-term power supply contracts and short-term power markets.
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Existing generating stations in the region with potential excess capacity are the San Juan, Four Corners,
and Navajo generating stations. Emissions of criteria pollutants from these sources have already been
permitted at full facility capacity under state and Federal permit programs to assure compliance with
NAAQS. Sulfur dioxide and nitrogen oxide emissions from these facilities also will be limited by the
Clean Air Act (CAA) Phase II sulfur dioxide allowance program and by CAA nitrogen oxide emission
limits. All three of these facilities have particulate emissions controls. San Juan and Four Corners have
sulfur dioxide scrubbers and the Navajo Generating Station is in the process of installing sulfur dioxide
removal equipment. Both San Juan and Four Comers have boilers or burners designed to minimize
formation of nitrogen. oxides. However, all three regional plants with potential capacity have been
permitted at full facility capacity and allowed for under state and Federal permit programs. Therefore,
air quality cumulative impacts should not increase over levels currently permitted.

Water Resources E&ects<umulative effects on water resources would be minimal with the addition of
NTP. There is a potential that ground-disturbing activities could result in streambank degradation,
sedimentation in streams, and disturbance of floodplains. However, mitigation would minimize impacts
on water resources.

Earth Resources Effects-The cumulative effects on earth resources would not be measurably different
than the additive effec~ of NTP. A second line in addition to NW could add to potential for wind and
water soil erosion, stream bank degradation, and sedimentation in water bodies, dependent on the
mitigation implemented. Generrdly, ground disturbance and new access would be incrementally less for
the second project. Ground disturbance is generally low for NTP because of the majority of the
alternatives parallel to existing transmission lines and associated access roads. However, the cumulative
effects of two transmission lines would likely be somewhat more than any single project.

Biological E&ects—The cumulative biological effects with NTP also would be generally additive, and
would usually be directly proportional to the amount of ground disturbed. Cumulative effects also
depend to some extent on whether NTP construction activities are concurrent or overlapping in a given
area. If construction is occurring concurrently, a higher volume of tr~lc may result and possibly greater
amounts of ground disturbance (erosion, etc.) would occur. Overlapping activity, on the other hand, may
create disturbance to wildlife for a longer period of time, resulting in prolonged or permanent
displacement of wildlife from crucial habitats.

Where utility rights-of-way are adjacent to one another, the increased width of clearing would create a
larger gap in the protective cover for large animrds in some areas (forested habitats), and create a more
visually noticeable corridor, which could deter animrds from crossing. In some situations, the increase
in vegetation diversity due to an expanded corridor can provide additional habitat for some species.
However, where designated corridors are used, access roads may serve more than one line and would
therefore minimize ground disturbance and the amount of increased access in some areas.

hpacts from a second future transmission line project would be expected to be similar to those identified
for ~. The cumulative effect of three projects in one corridor (e.g., existing line, NTP, and a future
500kV line) is likely to produce impacts that are of slightiy higher degree and possibly of longer duration.
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Paleontological Resources Efects— Regardless of the route selected for the transmission line, much of
it would parallel existing transmission lines. were NTP would parallel existing tinear facilities, impacts
of NTP and a second line would result in incremented impacts along the existing corridors rather than
entirely new impacts. Furthermore, there is a very high potential to satisfactorily mitigate impacts by
recovering important information prior to or duting construction. h areas of new access road, indirect
impacts on paleontological resources could result from vanddism because of increased access into a
previously less accessible area.

bnd Use E~ects—Most cumulative impacts on land uses are expected to be minimal with the addition
of NTP. Small areas of rangeland used for ~=ing and forage would be permanently removed from
production by tower foundations and permanent access roads. These impacts would accumulate with the
second 500kV project although the total area lost from production would be smrdl in the context of the
region.

Alternatives resulting in direct impacts on residences from NTP (150-foot separation from existing lines)
are not anticipated. Significant cumulative impacts on residences could potentirdly occur ifNTP were
to be paralleled by a second line in the future. Assuming the second line across the Navajo Reservation
would not parallel NTP and would instead use one of the three remaining rdternatives evaluated, no direct
land use impacts are anticipated.

Socioeconomic E#ects<umulative socioeconomic impacts are generally only a concern if they would
over-extend public services and accommodations in the project area. H ~ is built, the cumulative
beneficial impact on the Navajo Nation could be significant including operational revenues, employment
revenues to the Navajo Nation, and increasd availability of electricity on the reservation. It is reasonable
to assume a second line would be built by the Navajo Nation and would have similar cumulative
beneficial impacts if NTP accomplished the beneficial impacts mentioned previously.

Visual E#ects—The proposed transmission line would increase the cumulative visual impacts on views
from highways, residences, recreationrd areas, and on naturrd scenic quality. Typically, the first
transmission line built in a natural setting would cause the most noticeable incremental change because
of the contrast of form, line, color, and texture to the surroundings. Each successive change, such as
NTP, becomes less noticeable than the f~st, although the new sum of dl the changes (e.g., form, line,
color, and texture) are more eviden~

If NTP and a second 500kV line are built on the Navajo Reservation, a multi-line corridor (three lines)
would be more visible at greater distances because of the cumtiative physical contrast with the natural
landscape than two transmission lines (assuming NTP is paralleling an existing line). However, two
separate existing corridors used by NTP and a potentird second line (two lines in each corridor) would
result in fewer cumulative impacts across the Navajo Nation than three lines in one corridor.

Noise Eflects<umulative effmts of corona-generati audible noise would be additive (but not double)
with the addhion of ~. For example, the NTP line would increase the level of noise at the edge of the
230kV line by about 5&A, which would be barely discernible. During fair weather, which is about 98
percent of the time, audible noise levels would be about 20 ~A lower if corona is present. Although
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noise may be audible during wet-weather conditions, line noise would most often be masked by naturally
occurring sounds at locations beyond the right-of-way.

Electric and Magnetic Field E&ects—With the addition of the NTP 500kV line, cumulative effects of
electric and magnetic fields would be additive within the right-of-way; however, there should be little or
no difference of one or more lines at the edge of the right-of-way.

Cultural Resource E&ects+ver time, cultural resources are subject to attrition as cultures change, and
archaeological and historical sites weather and erode. In addition, prior development of various types
of projects has degraded and. destroyed cultural resources. NTP may affect 200 to 300 archaeological
sites. However, the cultural resource base of the region is quite extensive. For example, several thousand
archaeological and historical sites have been recorded in the region, and there are likely to be hundreds
of thousands that have not been discovered and recorded.

Traditional cultural places are not as well documented as archaeological and historical sites, but they are
unlikely to be as numerous. Traditional cultural places perhaps also are more threatened because they
have not been as actively managed for protection as archaeological and historical sites.

Much of NTP would follow existing utility corridors. Many of these were established prior to current
environmental planning and mitigation practices, nevertheless NTP would result in incremental impacts
on these existing corridors rather than totally new impacts. There is very high potential to satisfactorily
mitigate impacts on archaeological and historical sites by recovering important information prior to
construction. The potential to mitigate impacts on traditional cultural places is less clear, although
traditional tribal groups would be involved in detailed inventory, assessment of impacts, and attempts to
identi@ and implement any mitigating measures for a selected route. The decision to pursue
developments such as NTP may involve tradeoffs for preserving traditional cultural places.

The potential construction of an additional future transmission line within a route selected for NTP would
have additional cumulative effects on cultural resources. Again, impacts would be incremental rather
than totally new. The potential to satisfactorily mitigate impacts on archaeological and historical sites
is high. The potential to mitigate impacts on traditional cultural places is likely to be less.

Indirect impacts on cultural resources can result from degrading the setting of a significant cultural
feature and incidenti destruction of culturrd sites or traditional cultural properties by OHV recreationists.
In the case of the latter, if transmission lines make formerly remote areas of the landscape more accessible
(due to construction access roads), OHV users may use these roads to gain easier access to these areas,
Cumulative damage to cultural resources could result overtime from repeated incremental damage caused
by being run over by OHVS. Illegal “pot hunting” also could increase over time due to increased
accessibility into remote areas depending upon public access control by utilities and land-managing
agencies. The presence of multiple transmission lines would not likely contribute measurably to this type
of cumulative effect over a single transmission line.

Visual effects on the setting of significant cultural resources would increase with each successive
transmission line, but would likely be less than additive.
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Future Development Pro.iects

In addition to a second 500kV line across the Navajo Reservation, the operation of NTP would use
existing regional generation resources more efficiently. Although not directly connected or related to
NTP, several electrical generating projects of various sizes in the Four Corners area have been discussed.
Potential projects have been or are being considered as alternative means of meeting current or projected
electrical energy needs in various locations of the West. Future cod-fired or cogeneration projects would
cumulatively affect air quality, increasing particulate, carbon dioxide, nitrogen oxide, and other gaseous
emissions. The largest of these projects is Navajo South Generating Station (NSGS). The Broken Hill
Proprietary Company and Calpine Corporation, an independent power producer, are evrduating the
feasibility of constructing a new surface coal mine and a coal-fired electrical power generating station
in northwest New Mexico. The project would be located on the Navajo Reservation at a location near
an existing surface coal mine, Navajo Mine, approximately 25 miles southwest of Farmington, New
Mexico. Although the potential NSGS may use NTP, it is anticipated that a new transmission system
would be needed for transporting NSGS power. Should the project proceed, it is anticipated that a
separate EIS would be prepared to address new generation and transmission. Cumulative impacts from
a second 500kV line, in addition to transmission for NTP, were discussed earlier in this chapter.

Gas generation projects are typically smrdler (up to 200 MW) and may use NTP to transport power, but
would not likely require a second transmission line. Therefore, there would be less cumulative impact
than for a project such as NSGS that would require a second transmission line.

Future potential corridor uses include fiber optic cables and gas and water pipelines. Although the
cumulative effects of a fiber optic cable is minimal, a potential gas and water pipeline could increase
cumulative impacts on vegetation and ground disturbance. Currently, no additional projects using the
environmentally preferred alternative routes have been identified.

Global Warming

Operation of the NTP itself is not expected to contribute to globrd warming or the buildup of carbon
dioxide in the atmosphere. ~ may contribute positively or negatively to the buildup of carbon dioxide
from burning fossil fiels depending upon how the electrical system in the western United States is
operated on a day-to-day, seasonal, or long-term basis. However, since participants have not been
determined and no Federd action (e.g., EIS) regarding electricrd system operation in the western United
States is required, the nature and extent of possible beneficial or adverse impacts cannot be determined.

SHORT-TERM USES VERSUS LONG-TERM PRODUCT~TY

For the purposes of this discussion, short term has been defined as the period during construction and
shortly thereafter, and long term has been defined as the life of the project (50 years) and beyond.

During the life of the proposed project, the construction phase would represent the period of greatest
impact on the environment Depending on the find route selected, the shortest dtemative (Cl and N3)
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would result in temporary disturbance of approximately 2,091.3 acres, while temporary disturbance for
the longest alternative (GC1 and S2) would be approximately 2,838.4 acres (Table 4-15) during
construction of the transmission line. Following construction of the line, the majority of the land
disturbed would revert to its prmonstruction use (e.g., grazing). As shown on Table 4-15, towers would
occupy 242.2 acres for the shortest dtemative (Cl and N3) and 402.8 acres for the longest alternative
(GC1 and S2). The acreage calculated for long-term occupation reflects worst case conditions. That is,
if a four-legged structure is used instead of a single pedesti structure, the amount of area displaced would
be somewhat more. However, compatible uses (e.g., grazing [see Tables A-2 and A-3]) could continue
in areas occupied by structures. The three substations would occupy approximately 116 acres total.

TABLE 4-15
AC~S OF DMTU~ANCE AND OCCUPATION

Alternative Length of Alternative I Short Term Long Term

Eastern Arm Mtemativ=

GC1 260.6 1,435.7 187.0

K1 244.7 1,373.8 201.2

cl 186.7 1,018.1 123.5

C2 211.0 1,206.7 195,6

I Wtitem Area Alternatives

NIW I 217.0 I 1,189.1 149.3

N2 225.1 1,279.0 200.3

S2 247.7 1,402.7 215,8

N3 199.3 1,073.7 l18fl

N4 207.4 1,163.6 169.7

I S4 I 230.0 I 1,287.3 I 185.2

Potential effects on air quality would be short term, mainly Iocdized, and largely the result of
construction and abandonment activities, which would create fugitive dust and gaseous emissions from
ground and air transport. No short-or long-term effects on water resources are anticipated. However,
there would be some short- and long-term soil erosion.

Potential effects on biological resources would be both short and long term, because of loss and
displacement of vegetative and wildfife species, rdthough no vegetative or wildlife species are expected
to become extinct as a result of project-related activities. Wildlife habitat recovery would vary according
to vegetative typq for example, riparian areas would recover more quic~y from disturbance than desert
areas.

NavajoTransmissionProject Chapter4- EnvironmentalConsequences
September1996 4-81



Potential effects on land use would be both short and long term. Future land use plans and planning also
would be affected, and to some extent determined, by the location of the proposed project facilities. Park,
recreation, and preservation areas could be expected to experience limited and site-specific short-term
impacts.

Paleontological resources are nonrenewable and degradation or destruction of these resources through
direct impacts of construction would be permanent.

Regionrd and Iocd economies could be expected to experience short-term benefits from project-related
expenditures during construction. No long- or short-term dislocations to local infrastructures are
anticipated, because of the numbers of workers that would be required for relatively short periods of time
at various points over the construction period. Short-term benefits also would occur for the Navajo
Nation because of increased employment during construction and operation and increased revenues for
the Nation. In addition, ~ would allow the Navajo Nation the opportunity to acquire capacity to
provide electricity to Nation residents. If the transmission line were constructed across the Hopi andor
Hualapai reservations, the affected tribes would be compensated for right-of-way.

Effects on visual resources would be long term, remaining for the life of the project.

Cultural resources are essentially nonrenewable and degradation or destruction of these resources tiough
direct impacts of construction would be permanent. Shofi-term auditory and visurd intrusions into the
settings of cultural resources would be most intense during the period of construction. Construction noise
and vehicle trtilc, for example, could disrupt &aditiond places such as offering sites and eagle collection
areas, or affect the experience of visitors to places such as tribal parks. Visurd intrusions, and more
limited auditory intrusions stemming from line noise under certain weather conditions, would continue
to affect such resources through the life of the project. If the line were to be removed at the end of its
useful life, the originrd settings of culturrd resources, in concepc could be retrieved. Mether the historic
values of affected cultural resources, particularly tradition cultural places, could be recovered after
several decades is less ascertainable.

In brief, most environmentrd resources would experience short-term impacts, principally from
construction activities. Long-term and cumulative effects and productivity would depend on the
continued existence of the proposed projat’s factities, or continued use of the route as a utility corridor.

Long-term productivity related to project development generrdly would reflect short-term increases in
the supply of reliable regional electric power and the opportunity for increased availability of Iocrdpower
on the Navajo Nation. me proposed project would help m=t long-term power requirements of existing
regional population ~eas, both in terms of residential and commercitiindustrird uses. me economic
benefit of increasd regional buk transmission capacity would, therefore, contribute direcfly to long-term
economic growth among wholesale and retail customers as well as the Navajo Nation.
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IRREVERS~LE AND IRRET~VABLE COMMITMENT OF RESOURCES

Resources committed to the proposed project would be material and nonmaterial, including financial.
reversible commitment of resources for the purposes of this section has been interpreted to mean that
those resources once committed to the proposed project would continue to be committed throughout the
50-year life of the projec~ retrievable commitment of resources has been interpreted to mean that those
resources used, consumed, destroyed, or degraded during construction, operation, maintenance, and
abandonment of the proposed project could not be retrieved or replaced for the life of the project or
beyond. reversible and irretrievable commitment of resources for the proposed project are summarized
in Table 4-16.

TABLE 4-16
IRREVERSIBLE AND IRRET_VABLE COMMITMENT OF RESOURCES

Type of Commitment
Resource Reason for Commitment Irreversible Irretrievable

Air ■ Degradationof air quality No Constructionphase
■ Constructionactivities

Soils ■ Soil loss and erosion Yes Yes
■ Constructionactivities

Water H None (seeconstructionmaterials — —
below)

Geological ■ None (seeconstructionmaterirds — —
below)

Paleontological = Disturbanceor removalof fossils Yes Yes
■ Constructionactivities

Biological ■ Disturbanceto an~or loss of Yes Projectlife
vegetation,habitat,and wildlife
species

■ Constructionandoperation

LandUse ■ Disturbanceto agriculture, Yes Projectlife
timber,and gr=ing

■ Exclusionof residentid,
institutional,and industrirduses

■ Constructionand operation

Grming ■ Disturbanceto and loss of Yes Projectlife
rangelandsand vegetation

■ Constructionand operation
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TABLE 4-16
IRREVERSIBLE AND IRRET~VABLE COMMITMENT OF RESOURCES

Type of Commitment
Resource Reason for Commitment Irreversible Irretrievable

Parks,Recreation,and ■ Increasedrecreationaluse of Yes Projectlife
Preservation preservationareasand ORVareas

■ Increasedaccessfor construction
■ Constructionand operation

Visual = Degradationof naturalscenic Yes Projectlife
quality,viewshedintrusion

■ Constructionand operation

Acoustical(Noise) ■ Noiseexceedingambientlevels Yes Projectlife
■ Constructionand operation

Archaeologicaland n Disturbanceor removalof sites Yes Yes
HistoricalSites m Construction,operation,

maintenance,and abandonment

SpecialStatusCultural ■ Disturbanceor removalof sites, Yes Yes
Sites interferencewith visualsetting

■ Construction,operation, Yes Projectlife
maintenance,and abandonment

TraditionalCultural n Disturbanceor removalof sites. Yes Yes
Places Interferencewith visualsetting, Yes Projectlife

auraldisturbance
H Construction,operation, Yes Constructionphase

maintenance,and abandonment

HumanHealth ■ Potentialadverseelectricaleffects Unknown Unknown
■ Operation

Socioeconomic ■ Increasedregionaland local Yes Projectlife
employmentand revenues

m Constructionand operation

ConstructionMaterials Use OE
andFuels Aggregate Yes Yes

Water Yes Yes
Steel Yes No
Aluminum Yes No
Concrete Yes Yes
Wood Yes No
FossilFuels Yes Yes
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CWPTER 5- CONS~TATION Am COOD~ATION

INTRODUCTION

In response to the elements of NEPA, CEQ, and Executive Order 12898 @O 12898), a comprehensive
agency coordination and public participation program is being conducted in concert with the
environmental process (Figure 5-l). The intent of the program is to encourage interaction among the
project team, agencies, and public both to keep the agencies and public informed about the project and
to solicit information in a manner that assists in preparing the EIS, as well as planning and decision
making. This chapter provides a brief description of the means employed for communication and
interaction, which include scoping, cooperating agencies, steering committee, agency contacts, public
information, public meetings, and formal agency consultation. Agency and public review of the EIS is
incorporated throughout these elements. In addition, a summary of actions to address elements of
environmental justice @O 12898) in minori~ populations and low income populations is provided.

AGENCYANDPUBLICSCOPING

Scoping is the first step of the NEPA environmental process. Scoping is open to the public and
conducted early in a project. Scoping identifies the range, or scope, of issues to be addressed during the
environmental studies conducted for the EIS. A Federal Register Notice of Intent, which was released
for NTP on July 13, 1993, announced the project and intent to prepare an EIS and conduct public
meetings. Other announcements included letters, fact sheets, media releases, and notices posted on and
off the Navajo Nation. Seventeen public meetings were conducted by Westem—13 during August 1993
and 4 in October 1993 (Figure 5-2). At each meeting, a presentation was given to provide project
information; the meeting was then opened for commen~ and questions from the audience. Meetings were
conducted in local native languages when appropriate. All comments and questions were recorded and
summarized for each meeting. More than 350 people attended these meetings. By the time the scoping
period ended in October 1993, comments were received from 131 individuals. In addition, 25 agency
scoping meetings were conducted by Western.

The results of scoping are documented in the NTP Scoping Report (January 1994). Numerous comments
were received, which in summary related to five general categories, as shown in Table 5-1. This table
also indicates where in the DEIS these issues are addressed. More specific environmentrd issues are listed
in Table 2-6. The results of the regional environment feasibility study and scoping served as the basis
to develop a work plan, which provided the approach and schedule to accomplish the environmental
studies and prepare the EIS.
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TABLE 5-1
SUMMARY OF ISSUES FROM SCOPING

Issues Where Addressed in DEIS

Need
■ Will NTP result in an increaseof powergeneration? = Chapter l- Purposeand Need
■ Howdoes NTPfitinto theexisting electricpowersystem?
■ Is NTPreally needed?
■ Reviewallalternatives to the project. ■ Chapter2- Alternativesincluding

theProposedAction

Benefits
■ Whowill ownNTP? w Chapter1- PurposeandNeed
■ Howwill the revenuebe used?
■ Will electricservicebe availablelocally?

Siting
■ EffecS on land uses ■ Methodsemployedfor siting and
■ Effectson visualaestheticcharacter studyingthe alternativeroutes in
H Effectson culturalresources(archaeology,history,traditional AppendixA

culturalplaces) = Resultsof the environmentalstudies
■ Effectson special-statusspecies,wildlife,vegetation in Chapters2, 3, and4

Right-of-Way
■ How will the right-of-waybe acquired? ■ Chapter2
■ Howwill landownersflandusersbe compensated?
■ Howwill disturbedareasbe reclaimed?

Healthand Safety
■ EMF ■ EMF addressedin Chapter4
■ Are transmissionlinessafe to be around? ■ Otherhealthand safetyissues

addressedin Chapter2

COOPERATING AGENC~S

In March 1993, prior to the official announcement of the project, representatives of Western and DPA
met with agencies whose jurisdiction responsibilities (primarily land managers) could be affected by
the project and who were considered potential cooperating agencies. At the meetings, the agencies were
provided information about the project such as description, purpose of and need for the action, and
proposed environmental process. The agencies provided preliminary information regarding issues,
concerns, and agency responsibilities, and expressed whether or not there was an interest in participating
in the projmt as a cooperating agency. Nso, the agencies were asked to verify the status and availability
of existing environment data.
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PUBLIC MEETING AND HEAWNG LOCATIONS

Scoping Meetings Information Meetings Hearings

1. BoulderCity, NV 1. Farmington,~ 1. Nenahnezad,NM 23. RoughRock,AZ

2. K]ngman,AZ 2. Shiprock,NM 2, Whippoorwill,AZ 24. Tonalea,AZ

3, Flagstaff,AZ 3. RockPoint,AZ 3. Farmington,NM 25. ManyFarms,AZ

4. Dilkon,AZ 4. Chinle,AZ 4. TaChee~lue Gap,AZ 26. InscriptionHouse,AZ

5. Page,AZ 5. Nenahnezad,NM 5. San Juan,NM 27, Lukachukai,AZ

6. TubaCity, AZ 6. Lukachukai,AZ 6. Pifion,AZ 28. Kaibeto,AZ

7. Chinle,AZ 7. Lechee,AZ 7. Hogback,NM 29. Kayenta,AZ

8. Kykotsmovi,AZ 8. Page,AZ 8. HardRock,AZ 30. LeChee,AZ

9. Shiprock,NM 9. InscriptionHouse,AZ 9. Shiprock,NM 31, Dennehotso,AZ

10. Kayenta,AZ 10. Kykotsmovi,AZ 10. RoundRock,AZ 32. Coppermine,AZ

11. Farmington,NM 11. Flagstaff,AZ 11. Cudeii,NM 33. Sanostee,NM

12. WindowRock,AZ 12. Kayenta,AZ 12. RockPoint, AZ 34. CoalmineMesa,AZ

13. Cameron,AZ 13. TubaCity, AZ 13. RedValley,AZ 35. Beclabito,NM

14. Rock Point, AZ 14. Cameron,AZ 14. Chilchinbeto,AZ 36. SecondMesa,AZ

15. ManyFarms,AZ 15. Tonalea,AZ 15. Cove,AZ 37. TeecNos Pos, AZ

16. InscriptionHouse,AZ 16. St. Michaels,AZ 16. Shonto,AZ 38. Flagstaff,AZ

17. Tonalea,AZ 17. BoulderCity, AZ 17. St. Michaels,AZ 39. Red Mesa,UT

18. PeachSprings,AZ 18. Cameron,AZ 40. PeachSprings,AZ

19. DolanSprings,AZ 19. Chinle,AZ 41. DoIanSprings,AZ

20. Seligman,AZ 20. Bodaway,AZ 42. BoulderCity, NV

21. Tselani,AZ 43. Sweetwater,AZ



Following these meetings, Western sent forrnrd letters to the BW, BLM, NPS, and Forest Service
requesting their participation and cooperation in preparing the EIS. In addition, the Navajo Nation, Hopi
Tribe, and Hualapai Tribe were given cooperating agency status on the project. Over the ensuing months,
the agencies entered into formal interagency agreements with Western. The cooperating agencies are
shown on Figure 5-3.

According to the interagency agreements, the role of the cooperating agencies is to provide data needed
for analyses, and review and comment on the various documents prepared by Western. The agencies
were asked to review and comment on the methods used for each stage of the process (e.g., inventory,
impact assessment and mitigation planning, and comparison of alternatives) before the project team
proceeded to the next stage. Also, the agencies were asked to review the results of each stage of the
process (i.e., prelimin~ draft resource inventory reports, preliminary drti resource impact reports, and
prelimin~ drafi EIS) before the project study team proceeded. The cooperating agencies will continue
to participate in the project in a similar fashion through completion.

Since the beginning of the environmental process, there have been six cooperating agency meetings.
Each of the m~tings is described below.

October 22, 1993—The projec6 roles of the participants, results of the scoping process, and the
proposed environmental studies were discussed at the initial meeting.

January 18, 1994—The focus of this meeting was to discuss the dtemative routes, and the
methods and results of the environmental resources inventory.

June 3, 1994—The emphasis at this meeting focused on review of agency comments on the
preliminary draft inventory reports. In addition, methods for the upcoming impact assessment
and mitigation planning process were discussed.

September 20, 199&The focus of this meeting was to review the mitigation measures employed
in the analyses and the results of the impact assessment and mitigation planning process.

March 9, 1995—The primary purpose of this meeting was to briefly discuss the proposed
methods for the upcoming comparison of dtemative routes.

May 17, 1995—During this meeting, the methods and results of the comparison of rdtematives
were reviewed.

Copies of the first preliminary DEIS were distributed to the cooperating agencies in August 1995.
Comments on the prelimin~ DEIS were received in emly November, and were reviewed and analyzed.
A second prelimin~ DEIS, revised to incorporate new information and substantive comments from the
agencies, was distributed in early April 1996 to cooperating agencies interested in a second review.
Comments from the agencies were incorporated and the document was sent to DOE for review in July
1996 before issuing the DEIS for public review.
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STEER~G COMMITTEE

Early in the project, Western and DPA formed a steering committee that has and will continue to serve
in an advisory role for the projec~ The committee includes the project proponents management staff of
Western and DPA. DPXS engineering consultant and environmentrd consultant dso participate. While
the purpose of the steering committee is to coordinate on dl matters of project management, steering
committee meetings have provided the opportunity to exchange information during the environmental
process. Western’s environmental specialists and the environmental consultant provide updates on the
progress of the EIS and discuss issues and concerns, which allow the project proponents an understanding
of the process, public and agency concerns, and study results documented in the EIS. DPA discussed the
ongoing coordination efforts with Navajo Nation’s President’s office, Council, chapters, and committees.
The steering committee provides technical information and review. Since the beginning of the project
there have been 16 steering committee meetings and 3 technical (engineering) meetings.

AGENCY CONTACTS

In addition to the cooperating agencies, other agencies and organizations having jurisdiction andor
specific interest in the project were contacted at the beginning of the resource inventory to inform them
of the project, verify the status and availability of existing environmental data, request data and
comments, and solicit their input about the study results. Additional conticts were made throughout the
process to clarify or update information. All conversations with agency personnel were documented,
distributed to the appropriate project personnel, and are maintained in the project files for further
reference. Specific concerns and recommendations were discussed and documented for further action.

In addition to contacts by the resource specialists of the project team, management level contacts were
made with key offices of the BLM, Forest Service, NPS, Navajo Nation, Hopi Tribe, Hurdapai Tribe, and
some state and county agencies. These meetings rdso were documented.

A list of the agencies and organizations contacted is provided in Table 5-2, at the end of this chapter.

PUBLIC PARTICIPATION

Public participation is an integral part of the environment process. The objectives of public
participation are to establish and maintain communication with the public; inform and educate the public
as to the need for the project and possible effects on the natural, human, and cultural environment;
accurately identify and consider the issues and concerns of the public; and ensure that public input is
integrated with technical data into the overall decision-making process.

PROJECT INFORMATION

Prior to the scoping process, a mailing list of more than 2,200 relevant agencies, interested organizations,
and individuals was established. Since then, the mailing list continues to be updated.
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During the course of the environmental process, five newsletters were published to inform the public of
the project and its progress. All of the newsletters provided the name of one or two project personnel to
contact. Some of the newsletters contained a response sheet for readers to detach and mail to the project
team. The response sheets were designed to provide respondents an opportunity to provide comments
and request additional information.

The dates and contents of the newsletters are listed below.

■ August 1993—The fwst publication announced and described the project, and announced public
scoping meetings scheduled for August.

■ January 199&The second publication described the results of the scoping process and provided
an update of the environmental studies.

mote The gap between the second and third newsletters resulted from a delay in the project due
to a lack of funding. Project activities continued, but at a much slower pace. Late in 1994, funds
for the project were secured, and project studies continued.)

■ May 1995—The third publication explained the progress made to date and announced a series
of public meetings scheduled for June.

■ October 1995—The fourth publication reported the results of the June public meetings and
explained the reassertion of the Bennett Freeze in late September 1995 and its affect on NTP.

■ September 1996—The fifth publication announced the completion of the DEIS and the public
hearings to be conducted during the 60-day public review of the DEIS.

PUBLIC MEETINGS

In June 1995, public meetings were held at 20 locations within the project area (see Figure 5-l). The
purpose of the meetings was to update area residens regarding the projec~ provide information about the
environmental, engineering, and administrative elements of the project; and solicit comments from the
public about their concerns related to the project, primarily the rdtemative routes being considered, When
appropriate, meetings were conducted in native languages. Comments were documented in writing and
the question-and-answer portion of the meetings was recorded on audio tape. Although the content of
the questions and comments are often interrelated, they can be summarized into general categories,
similar to those from scoping. The general categories included administrative and financial, need,
benefits, alternative routing, engineering, right-of-way and access, and health and safety. These issues
are summarized in Table 5-3. This table also indicates wherein the DEIS the issues are addressed.
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TABLE 5-3
SUMMARY OF ISSUES FROM PUBLIC INFORMATION MEET~GS

Issum mere Addressed

Administrative and Financial
■ Whowill ownNTP? ■ Chapter 1- PurposeandNeed
■ Whereis the marketfor the power? ■ DPAdevelopingbusinessplan to addressthese
■ Howlongdoes a transmissionleaselast? issues in detail
w Wherewill the moneyfor constructioncomefrom?

Need
■ WillNTP increasegeneration? ■ Chapter 1- PurposeandNeed
- HowdoesNTP fit into the existingelectricpower

systemin theWest?
= Is NTP reallyneeded?
= Reviewall alternativesto the project.

Benefits
■ Whatare the annualrevenuesexpectedto be? ■ DPA is developingbusinessplan to address
■ Howwill the revenuebe used? manyof these issuesin detail
■ Will localgroupsand communitiesreceivea portion ■ Benefitsare addressedin Chapter1

of the revenues? ■ Employmentopportunitiesare addressedin
■ Will electricservicebe availableIocdly? Chapters 1 and4 (Socioeconomic)
■ Whatemploymentopportunitieswill result from ■ The revenuesreceivedfromthe transmission

~? line wouldbe depositedinto NavajoNa$on
■ Arebenefitsspecificto the NavajoNationor would gened fundsand disbursedto Navajofamilies

the Hopiand Hurdapairealizebenefits(if line were basedon the estimatedprojectionof revenues.
to cross their reservations)? The revenuesgeneratedfromNTP couldalso be

investedin long-rangeproductivebusiness
opportunitiesVice Chair,NavajoNation
EconomicDevelopmentCommittee,April20,
1996).

Alternative Routing
■ Howwerethe dtemative routesselected? H Route selectionprocessis addressedin
■ Concernaboutcrossingthe HopiReservation-may AppendixA

jeopardizeprojectdue to long-standingdisputeover ■ Decisionsto be madeare addressedin Chapter2
landrights. ■ Environment effectsaddressedin Chapters2

■ Who will decidewhichroutewill be selected? and 4
■ Concernabouteffectson environment(e.g., land

uses,visualcharacter,culturalresources,specid-
statusspecies,wildlife).
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TABLE 5-3
SUMMARY OF ISSUES FROM PUBLIC INFORMATION MEETINGS

Issues Where Addressed

Engineering
■ What will be the sourceof the power? ~ Chapters 1 and2
■ Why can’tNTP providepower to localareasand

residences?
■ Why not buildpowerplants wherethe needsare

located?
■ Can additionallines be addedto existingtowers

(doublecircuit)?
■ Why is a substationneededin the centralareaalong

~p?

Sght-of-Way and Access
■ How will the right-of-waybe acquired? = Chapter2
■ How will landowners/landusers be compensated?
■ Will the right-of-waybe clearedfor construction?
■ How will disturbedareasbe reclaimed?
■ Whatuses are allowedin the right-of-way?

Health and Safety
■ Effectsof electricand magneticfields on humans I EMF is addressedin Chapter4

and animals. ■ Otherhealthand safetyissuesare addressedin
~ Are the lines and towerssafe to be around? Chapter2
m Concernaboutstaticelectricity.
■ Concernabout lightningstriting the line and towers.

PUBLIC REWEW OF THE EIS

Public review and comment on the DEIS will occur during a 60-day period and through formal public
hearings to be held in September and October of 1996. An open house will precede the hearing in each
location to provide an opportunity for people to view project information displays and ask questions. A
Federal hearing officer from Western will conduct each hearing, rdlowing individuals to formally provide
comments on the DEIS. The comments will be documented by a court reporter. Interpretation in native
languages will be provided as needed. A totrd of 44 open houses and hearings will be conducted in order
to maximize the dissemination of project information and provide ample opportunity for the public,
particularly in remote areas, to comment on the DEIS. All comments received from the DEIS review and
public hearings will be compiled, analyzed, and summarized, and ultimately responded to in the FEIS.
It is anticipated that the FEIS will be completed in the summer of 1997 followed by a public review, and
finally release of the Record of Decision. Table 5-4 (at the end of this chapter) is a list of agencies,
organizations, and persons to whom copies of the DEIS was sent.
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ENVIRONMENTAL JUSTICE

Presidential EO 12898, “Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations,” requires that each Federal agency identify and address, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs, policies, and
activities on minority populations and low-income populations.

The DEIS was prepared according to NEPA and CEQ, issues learned from agencies and the public during
scoping and other public participation activities, and the professional judgment of the interdisciplinary
study team. Based on the results of the DEIS, no disproportionately high and adverse environmental
impacts on minority or low income communities are anticipated. A summary of actions to address
elements of environmental justice in minority population and low-income population is provided in the
following sections.

ACCESS TO INFORMATION

The project area encompasses a large geographic region within which are the reservation lands of three
culturally different American Indian groups. Considering the magnitude of the project and the economic
importance of its outcome to the Navajo Nation, it is important that information about the project reach
and be understood by people residing throughout the project area for the project to be accepted.

In order to encourage public partnerships and communication with the low income and minority
populations in the project area, the public involvement program was designed to be comprehensive, and
to respect and incorporate the different socio-culturd perspectives into the environmental analysis criteria.
Specifically, the program involved the following

■ holding numerous additiond meetings to accommodate dispersed populations in remote areas

■ inte~reting presentations into local native languages

■ involvingappropriatetribalagenciesinplanning, implementing, and reviewing environmental

studies

E wor~lng to ensure that graphic displays are understandable across different cultures

■ distributing informational materials throughout the project

Throughout the project, numerous presentations were made at meetings of Navajo chapters; resource,
gruing, and economic development committees; and cultural preservation groups. Presentations were
made to communities of the Hopi, Hudapai, and San Juan Southern Paiute as well. Presentations were
interpreted into local native languages, as needed, and visurd displays for meetings were specifically
designed to consider the cultural differences of the audiences and issues previously expressed.
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Although the process was carefully planned at the beginning of the project, each step of the process tvas
preceded by critical assessment to increase the project team’s awareness and sensitivity, promote
continued responsiveness, and improve methods and techniques. DPA community relations personnel
and other American Indians provided insight and advice regarding cultural appropriateness of materials
and information. Cooperating agencies provided regular input to the process and project progress was
reviewed at periodic steering committee meetings. Generrdly this interaction focused on developing
criteria, identi~ing and eliminating dtematives, and reviewing technicrd and environmental data, as well
as the prefemed dtematives. This planning process provided opportunities for public participation in and
access to information on health and the environment as it relates to NTP (Table 5-5). Serious attention
to all public comments enhanced the outcome of the process.

NATIVE AMEMCAN, ~IGENOUS, AND T~AL ~VOLVEMENT

NTP is unusual with regard to tie concerns surrounding environmentrd justice because the Navajo Nation
is, first, a project proponent through DPA; second, a cooperating agency through the Navajo Division
of Natural Resources; and third, a major beneficiary of the outcome of NTP, as described in Chapter 1.
In addition, funding for the development phase of NTP includes DOE grants appropriated by the U.S.
Congress through Title WI of the Energy Policy Act of 1992. Western, as the lead Federal agency,
was invited to participate in NTP by DPA and has been responsible for providing support to agencies and
the Navajo in developing capabilities to manage NTP and to use the project’s resources in achieving the
goals of environmental justice.

Each of the three American hdian groups whose reservations are potentially traversed by NTP alternative
routes—Navajo, Hopi, and Hualapai is a Federrdly defined minority group. The cultural resources
investigations for the DEIS include ethnographic studies conducted by ethnographic consultants that were
selected by the respective tribes. Also, several other American Indian groups, including the San Juan
Southern Paiute Tribe, Yavapai-Prescott Tribe, Zuni Pueblo, Ute Mountain Ute Tribe, Las Vegas Paiute
Tribe, Moapa Band of Paiutes, Paiutes of Pahrump, Havasupai Tribe, Camp Verde Yavapai-Apache
Tribe, Fort Mojave Indian Tribe, Colorado River Indian Tribes, and the Chemehuevi Tribe, were invited
to participate in these studies by communicating their concerns and knowledge of traditional cultural
places. A focus of the DEIS has been on both the protection of those sociocultural resources and
mitigation for their use.

In summary, no disproportionately high and adverse environmental impacts on minotity or low income
communities are anticipated. In fact, as a project proponent, the Navajo Nation (a minority and low
income community) would receive major benefits including an increase in employment and income as
well as the potential to increase electrical service on the reservation. In addition, depending on the route
selected for construction, otier American Indian communities could receive benefit in the form of
compensation for right-of-way.

FORMAL CONSULTATION

For N~, formal consultations apply to biological and cultural resources only.
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BIOLOGICAL RESOURCES

To comply with the Endangered Species Act of 1973, as amended, and the implementing regulations for
Section 7 consultation, FWS offices in Albuquerque, Phoenix, and Las Vegas were contacted initially
by Western in the spring of 1993. For the project area, each of these offices provided a list of endangered
and threatened species, species proposed for listing as endangered and threatened, and species that are
candidates for listing. This information was incorporated into the biological resources study for the
DEIS. In April 1995, Western contacted these offices to request updates of the species lists.

Through the environment studies, it has been determined that species listed as endangered or threatened
are present in the project area and maybe affected by the project. Therefore, Western, as lead Federal
agency, will initiate an informal consultation with FWS as directed by Section 7 of the Endangered
Species Act. Informal consultation provides an opportunity to ensure that FWS concerns are included
and understood early in the consultation process. Then, Western will prepare a biological assessment
(BA) and if Western determines that a species or its critical habitat maybe affected, formal consultation
will be initiated by submitting the BA to FWS. The formrd consultation will result in a biological opinion
issued by FWS that either concurs with the conclusions set forth in the BA or identifies additional site-
and species-specific mitigation that must be implemented to reduce potential effects on a species or its
critical habitat.

CULTURAL RESOURCES

Numerous agencies and organizations were consulted about cultural resources during preparation of this
DEIS. These contacts were made in compliance with the requirements of NEPA, and also to initiate
formal consultations required by Section 106 of the NWA. The purpose of the consultations are to
solicit expressions of concern, collect relevant data, obtain reviews of the analysis of the collected
information, and negotiate a programmatic agreement specifying how cultural resources would be
considered during the EIS and post-EIS phases of project planning and implementation.

The most intensive consultations were with cultural resource specialists of the agencies and Tribes
designated as forrnd cooperating agencies. These included the Navajo, Hopi, and Hudapai Tribes; BM,
BLM, Coconino and Kaibab national forests; and NPS. Special studies were undertaken with the
participation of tribal members to consider tradition Navajo, Hopi, and Hualapai cultural places.

Another dozen American Indian groups were contacted through letters, telephone calls, and meetings,
including the Ute Mountain Ute, Zuni Pueblo, San Juan Southern Paiute, Camp Verde Yavapai-Apache,
Yavapai-Presto% Havasupai, Fort Mojave, Colorado River Indian Tribes, Chemehuevi, Moapa Band of
Paiutes, Las Vegas Paiutes, and Paiutes of Pahrump. Major regulatory reviewers have included the
SHPOS of New Mexico, Arizona, and Nevada, and the Federal ACHP. The Arizona State Land
Department also has been involved in the negotiation of a programmatic agreement. Additional
organizations contacted for information include the Museum of New Mexico, Museum of Northern
Arizona, and University of Nevada, Las Vegas.

NavajoTransmissionProject Chapter5- Consultation
September1996 5-14 and Coordination



TABLE 5-2
CONTACTS ~TH AGENC~S AND ORGANUATIONS

FEDERAL AGENCIES

ADVISORYCO~C~ ON
HISTORICPRESERVA~ON

DEPARTMENTOF AG~C~T~
ForestService

SouthwestRegionalOffice
CoconinoNationalForest

PeaksRangerDistrict
KaibabNationalForest

TusayanRangeDistrict
NaturalResourcesConservationServices
SoilConservationService

DEPARTMENTOF DEFENSE
Departmentof the Army

Corpsof Engineers
Los AngelesDistrict
EnvironmentalSection(Albuquerque,~)
ArizonaField OfficeRegulatoryBranch

DEPARTMENTOFENERGY
WesternAreaPowerAdministration

CorporateServicesOffice
ColoradoRiverStorageProject- CustomerService(
SierraNevadaRegion
DesertSouthwestRegion

ENVIRONMENTALPROTEC~ON AGENCY
RegionVI
RegionIX

DEPARTMENTOF THE~RIOR
Bureauof IndianAffairs

Headquarters
EnvironmentalServices

NavajoAreaOffice
EasternNavajoAgency
Fort DefianceAgency
ShiprockAgency
WesternNavajoAgency

PhoenixAreaOffice
HopiAgency
SouthernPaiuteField Station
TruxtonCafionAgency

Departmentof the Interior(con’t)

Bureauof LandManagement
ArizonaState Office

PhoenixDistrict
PhoenixResourceArea
TucsonResourceArea
KingmanResourceArea

NewMexicoState Office
FarmingtonDistrict

NevadaState Office
Las VegasDistrict

StatelineResourceArea
CedarCity District

Bureauof Mines
IntermountainField OperationsCenter
MineralsInformationOffice

Bureauof Reclamation
ArizonaProjectOffice
DenverOffice

Fish andWildlifeService
AlbuquerqueRegionalOffice

PhoenixField Office
~enter ArizonaEcologicalServices

PortlandRegionalOffice
EcologicalServices

NevadaState Office
NationalPark Service

Headquarters
Divisionof EnvironmentalQuality

DenverServiceCenter
RockyMountainRegionalOffice

TechnicalInformationCenter
Branchof Compliance

GlenCanyonNationalRecreationArea
Pipe SpringsNationalMonument
SouthwestRegionalOffice

EnvironmentalCoordinationDivision
Divisionof Anthropology
Branchof Long DistanceTrails
Canyonde ChellyNationalMonument
HubbellTradingPost NationrdHistoricSite
NavajoNationalMonument
TheFlagstaffAreas
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TABLE 5-2
CONTACTS WITH AGENC~S Am ORGANIZATIONS

Federd Agencies (continued)

Nationrd Park Service (continued)

WesternRegionalOffice PetrifiedForestNationalMonument
LakeMeadNationalRecreationArea SouthernArizonaOffice

STATE AGENCIES

NEWMEXCO Departmentof StateLands
PublicServiceCommission LandResourceInformationSystem
Departmentof GameandFish CommercialLeasingDepartment

Habitat,EnvironmentalLands Right-of-Way
Energy,Minerals,and NaturalResourcesDepartment Departmentof Transportation

EnergyInformationServicesBureau Parkways,Historic& ScenicParksAdvisory
StateLand Office Committee

Field Division RoadsideDevelopmentServices
Departmentof HighwaysandTransportation Departmentof WaterResources

PlanningDivision
Officeof CulturalAffairs NEVADA

HistoricPreservationDivision ColoradoRiverCommissionof Nevada
PublicServiceCommissionofNevada

ARZONA RegulatoryOperationsStaff
Officeof the Governor Departmentof ConservationandNaturalResources
CorporationCommission Divisionof HistoricPreservationandArcheology

DocumentControlCenter NaturalHeritageProgram
UtilitiesDivision Divisionof StateParks

Departmentof EconomicSecurity AdministrativeOffice
ResearchAdministration Planningand Development

PopulationStatisticsUnit Parksand Recreation
Departmentof EnvironmentalQuality Departmentof Transportation
Game& Fish Department Departmentof Wildlife

HabitatBranch RegionIn
PinetopRegion Divisionof StateLands

Departmentof Mines& MineralResources LandUse PlanningAdvisory
State Parksand Recreation

HomoloviRuins StatePark UTAH
State HistoricPreservationOffice Edge of CedarsStatePark

COUNTY AGENC~S

NEWMEMCO A=ONA
County of Los Alamos ApacheCounty

Public UtilitiesDepartment Development
McKlnleyCounty CountyManager’sOffice
San Juan County
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TABLE 5-2
CONTACTS ~H AGENC~ AND ORGANWATIONS

Coun&Agenciti (continued)

Arizona(continued)

CoconinoCounty
Departmentof CommunityDevelopment
Departmentof Parksand Recreation

MohaveCounty
Boardof Supervisors
Departmentof Engineering
Departmentof Parks andRecreation
Departmentof PlanningandZoning
EconomicDevelopment
Planningand ZoningCommission

NavajoCounty
Parksand RecreationDepartment

YavapaiCoun~
Parksand RecreationDepartment
PlanningandBuildingDepartment
PublicWorksDepartment

NEVADA
ClarkCounty

Departmentof ComprehensivePlanning
Departmentof Parksand Recreation
Departmentof PublicWorks

PlanningandZoning -

LOCAL AGENCES

AMZONA NEVADA
City of Page City of BoulderCity

Planning CommunityDevelopmentand Planning
PublicWorks City of Henderson

City of Williams PlanningDepartment
Departmentof CommunityDevelopment

City of Winslow
PublicWorks

~W MEXCO
City of Farmington

ElectricUtility
City of Gallup

ElectricUtility

SPECML ~TEREST GROUPS

AmericanRivers-Arizona
tilzona StateMuseum
ArizonaTrailsFoundation
Coalitionof Arizontiew MexicoCounties
Din6CARE

Din6Spiritualand CulturalSociety
LandandWaterFund EnergyProjut

Museumof NorthernArizona
NavajoAgriculturalProductsIndus~

NevadaAssociationof Counties
NevadaLeagueof Cities
NewMexicoMunicipalLeague
NorthernArizonaCouncilof Governments
ShiprockAgricultureResourcesAdvisoryCouncil
SierraClub
UtahLeagueof CitiesandTowns
WesternAssociationof LandUsers

SouthernUtah-NorthernArizonaChapter
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TABLE 5-2
CONTACTS WITH AGENCES AND ORGANIZATIONS

AMEWCAN ~DWN GROUPS

CAMPVERDEYAVAPAI-APACHETRIBE Divisionof NaturalResources
Historicand CulturalPreservationCommittee Departmentof Administration

ProjectReview
CHEMEHUEVITRIBE Departmentof Agriculture

GrazingManagementProgram
COLORADORNER ~Im TRIBES ArchaeologyDepartment

Museum EnvironmentalProtectionAdministration
Fish andWildlifeProgram

FORTMOJAVE~DIAN TRIBE HistoricPreservationDepartment
AhaMakavCulturalSociety NaturalHeritageProgram

ForestryDepartment
HAVASUPAI~BE Officeof LandAdministration
Officeof the Chair Departmentof Minerals

Parksand Recreation
HOPI~BE WaterResourcesManagement
Officeof the Chairman LegislativeBranch
CulturalResourcesAdvisoryTaskTeam Officeof LegislativeServices
CulturalPreservationOffice
Departmentof Land Operations& RangeManagement SANJUANSOUTHERNPAIUTETRIBE
Departmentof NaturalResources
Officeof Researchand Planning SHI~TS PAIUTETRIBE

HUALAPAITRIBE SOUTHERNPAIUTESOF PAHRUMP
Officeof the Chairman
Officeof CulturalResources UTEMOUNTA~ UTETRIBE

CulturalResourceProgram
WildlifeManagementDepartment YAVAPAIPRESCO~ TRIBE

Wildlife,Fisheries,and Parks CulturalResourceCommittee

LAS VEGASPAIUTETRIBE Z~ PUEBLO
ArchaeologyProgram

MOAPABANDOF PAIUTES HeritageandHistoricPreservationOffice

NAVAJONA~ON
ExecutiveBranch

Officeof the PresidenWice President
Officeof the Navajo-HopiLand Commission
NaturalResourcesCommittee
Officeof the AttorneyGeneral

Departmentof Justice
NaturalResourcesUnit

Divisionof CommunityDevelopment
Departmentof CommunityPlanning

ChapterGovernmentDevelopment
Departmentof Transportation
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TABLE 5-2
CONTACTS WITH AGENCES AND ORGANUATIONS

~STITUTIONS

ArizonaStateUniversity TubaCity UnifiedSchoolDistrictNo. 15
CaliforniaState University-LongBeach Universityof NewMexico

Departmentof Anthropology NewMexicoNaturalHeritageProgram
NorthernArizonaUniversity WesternNewMexicoUniversity

NativeAmericanPrograms SouthwestCenterfor ResourceAnalysis

UTILIT~S

ArizonaPublicService NavajoCommunicationsCompany
AT&T NavajoTribalUtilityAuthority
BlackMesaPipeline NevadaPowerCompany
CitizensUtilitiesCompany PageElectricUtility
Conoco,Inc. PlainsElectric
El PasoNaturalGasCompany PublicServiceCompanyof NewMexico

Right-of-WayDepartment Salt RiverProject
FarmingtonElectricUtilitySystem SouthernCaliforniaEdison
Los AngelesDepartmentof Waterand Power SouthwestGas Co~oration

Right-of-WayDepartment TranswestemPipelineCompany
TransmissionPlanningand SystemsStudies TechnicalOperations

MCITelecommunicationsCorporation WesternRegion-Hagstaff
NevadaField Office TucsonElectricPowerCompany
ATRGroup UniversalTelephone

MetropolitanWaterDistrictof SouthernCalifornia US SprintCBYD
SubstructuresSection US West Communications,Inc.

COMPANI=

BlueStake GrandCanyonCavems~otel
CDRAssociates GrandCanyonRailway,Inc.
CartographicInformationResearchServices Instituteof the NorthAmericanWest
ChemstarLimeCompany NewMexicoOneCall System
ClydeWoodsConsultant SWCA,Inc. EnvironmentalConsultants
EcosphereEnvironmentalServices (to NNHPD)
GlenCanyonEnvironmentalStudies T.J. Fergusin,ConsultingAnthropologist

(for HopiTribe)
WesternCulturalResourceManagement

~~UALS

Pamela Bunte (AZ) DaleShewalter(AZ)
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TABLE 5-4
LIST OF AGENCES, ORGANIZATIONS, AND

PERSONS TO ~OM COPES OF T~ DEIS WERE SENT

FEDERAL AGENC~S

AdvisoryCouncilonHistoricPreservation DenverServiceCenter
ExecutiveDirmtor’sOffice(DC) BureauofReclamation
WesternOfficeofProjectReview ArizonaProjectsOffice

EnvironmentalProtectionAgency EnvironmentalDivision
OfficeofFderrdActivities DenverOffice

DepartmentofAgriculture LowerColoradoRiverRegionalOffice
ForestService FishandWildlifeService

CoconinoNationafForest DivisionofEnviommentdCoordination
PeaksRangerDistrict NewMexicoEcologicalServicesStateOffice

KaibabNationrdForest ArizonaRologicafServicesStateOffice
TusayanRangerDistrict NevadaEcologicrdServicesStateOffice

RurafUtilitiesService DesertNationatWildlifeRange
NaturatResourcesConservationService NationafParkService

DepartmentofDefense DivisionofEnvironmentalQuality(DC)
ArmyCorpsofEngineers ColoradoPlateauSystemsSupportOffice

DepartmentofEnergy CanyondeChallyNationrdMonument
OfficeofEnvironmentalCompliance TheHagstaffArea
FederalEnergyRegulatoVCommission GlenCanyonNationatRecreationArea
OfficeofNEPAPoticyandAssistance HubbellTradingPostNationafHistoric Site
Nevada Operations Office Lake Mead Nationaf Recreation Area

Environmental Protection Division Mesa Verde Nationaf Park
Department of Health and Human Services Montezuma Castle National Monument

Pubtic Health Service Navajo Nationrd Monument
Navajo Area Indian Herdth Service Petrified Forest Nationrd Park

Department of the Interior Pipe Spring Nationrd Monument
Environmental Services (DC) Department of Transportation
Nationaf Resources Library (DC) Environmental Division
Office of Environment Policy and Compliance (DC) U.S. Geological Survey
Office of Field Management @C) Ftierd Aviation Administration
Bureau of Indian Affairs Western-Pacific Region

Navajo Area Office Federd Highway Administration
Chide Agency Government Printing Offices
Eastern Navajo Agency Marked Files
Fort Defiance Agency Depository Receiving Station
Shiprock Agency Legislative Officiats
Western Navajo Agency Senator Robefi Bennett ~

Phoenix Area Office Senator Jeff Bingaman NM)
Hopi Agency Senator Richard Bvan
Truxton Ction Agency Senator Peter Domenici @M)

Bureau of Land Management Senator Ornn G. Hatch (m
Resourti Use and Protection (DC) Senator Jon Kyl (=)
Arizona State Office Senator John McCain (U)

Phoenix District Senator Harry Reid
Kingman Resource Area Representative J.D. Haywotih (U)

New Mexico State Office Representative William H. Orton (~
Farmington District Representative Bill Richardson (NM)
Nevada State Office Representative Barbara F. Vucaaovich (NV)
Carson City District House of Representatives
Las Vegas District Committee on NaturA Resources

Stateline Resource Area Committee on Appropriations
DC - Washington, DC
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TABLE 5-4
LIST OF AGENCIES, ORGANIZATIONS, AND

PERSONS TO WHOM COPES OF THE DEIS WERE SENT

AMEWCAN ~WN GROUPS

The Navajo Nation
Washington Office
Office of the President
Tribal Council
Tribal Chapters
Division of Community Development
Division of Economic Development
Division of ~ucation
Division of Finance
Division of Gened Services
Division of Health Services
Division of Human Resources
Division of Natud Resources
Division of Public Safety
Division of Social Services
Office of the Attorney Gened
Office of Ggislative Counsel
Office of hgislative Personnel
Office of kgislative Services
Office of Management and Budget
Office of Miss Navajo
Office of Navajo Taz Commission
Office of the Auditor Gened
Navajo Agriculture Products Industry
Navajo Communications Company
Navajo Community College
Navajo Engin=ring & Construction Authority

Navajo Forest Products Industries
Navajo Housing Authority
Navajo 0]1 & Gas Company
Navajo Tribal Utility Authority

Hopi Tribe
Office of the Chairman
Tnbd Council
Cultur~ Preservation Office

Hudapai Tribe
Office of the Chairman
Tnbd Council
Cultud Resources
Natud Resources

Camp Verde Yavapai - Apache Tribe
Sacred Sites Committee

Chemehuevi Tribe
Colorado River Indian Tribes
Fort Mojave Indian Tribe
Havasupai Tribe
Las Vegas Paiute Tribe
Moapa Paiute Indian Tribe
San Juan Southern Paiute Tribe
Shivwitz Paiute Indian Tribe
Southern Paiute of Pahrump
Ute Mountain Ute
Yavapai-Prescott Tribe
Zuni Pueblo

STATE AGENC~S

NEW MEXICO
Office of the Governor
Energy, Minerals, and Natud Resources Department
Environment Department
Department of Game and Fish
Department of Transportation
Historic Preservation Division (SHPO)

Office of Cultur~ Affairs
Public Service Commission
State Land Office
State Clearinghouse

-ONA
Office of the Governor
Corporation Commission

Utifities Division
Department of Commerce

Arizona State Clearinghouse
Dep~ment of Environment~ Quality
Department of Mines& Mined Resources
Department of Tourism
Department of Transportation
Department of Water Resources
Energy Office
Game & Fish Department
Geological Survey
hd Department
Parks Department

Historic Preservation Office (SHPO)
Homolovi Ruins State Park
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TABLE 5-4
LIST OF AGENC~S, ORGANIZATIONS, AND

PERSONS TO WHOM COPIES OF THE DEIS WERE SENT

States (continued)

~EVADA
3ffice of the Governor Division of Historic Preservation and Archaeology

>epartment of Agriculture Department of Transportation

Department of Minerals Department of Wildlife-Region 111

Department of State Lands Public Service Commission

state Parks State Clearinghouse

Department of Conservation and Natural Resources Department of Administration

LOCAL AGENCIES

VEW MEXICO
McKinley County

Board of Supervisors
County Manager
Roads Superintendent

San Juan County
Planning Department

Chy of Farmington
City Council
Office of the Mayor
Public Library

City of Gallup
Public Library

City of Bloomfield
City of Cuba

ARIZONA
Apache County

Board of Supervisors
Coconino County

Board of Supervisors
Community Development

Mohave County
Board of Supervisors
Economic Development
Planning and Zoning Commission
District Library (Kngman, AZ)
County Library @ullhead City, AZ)

Navajo County
Planning Department

Yavapai County
Planning Department

City of Hagstaff
Council
Public Library

City of Page
Department of Public Works
Planning and Development
Public Library

City of Phoenix
Public Library

Arizona (continued)
City of Williams

Council
Public Library

City of Winslow
Public Works
Public Library

Fredonai City Council
Seligman Public Library

NEVADA
City of Boulder City

City Manager
Community Development Department
City Library

Clark County
A95 Clearinghouse, Technical Committee
County Manager
Commissioners
Department of Comprehensive Planning
Health District

Alr Pollution Control Division
County Library
School District

Real Property Management
Regional Hood Control District

City of Henderson
Office of the Mayor
City Council
Survey and Properties
Public Library
Planning Department
Parks and Recreation
Chy of Las Vegas
Manager
Council
Community Planning and Development
Public LibrW
West Charleston Public Library

City of Las Vegas
West Charleston Public Librarv
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TABLE 5-4
LIST OF AGENCES, ORGANIZATIONS, AND

PERSONS TO WHOM COPES OF THE DEIS WERE SENT

Local Agencies (continued)

City of North Las Vegas
Nye County Commissioner

INSTITUTIONS

Arizona State University University of Arizona
Hayden Library Main Library

Navajo Community College University of Nevada-Las Vegas
Northern Arizona University James Dickerson Library

Cline Library University of New Mexico
Zimmerman Library

ORGANIZATIONS

Amuedo & Ivey, Inc. (CO)
Archer Edwards Corporation (FL)
Arizona Cattlegrowers Association (AZ)
Arizona Power Pooling Association (AZ)
Avery Engineering Corporation (NV)
BHP ~X)
BHP World Minerals (NM)
Baccari & Associates ~)
Bailey Research Associates (NY)
Bureau of Land Management Lands Foundation (CA)
California Energy Martat Newsletter (CA)
Citizens Coal Council (CO)
Class One Technical Services (NM)
Uleveland Museum of Natural History (OH)
~ommission of the Arizona Environment (AZ)
council of Energy Resource Trib= (CO)
2SWTA, Inc., Environmental Consultants (AZ)
~uba Regional Economic Development Board (NM)
David Marcus Energy Consultant (CA)
Defenders of Wildlife (DC)
Diamond A Ranch (AZ)
3in6 CARE (CO)
>olan Springs Chamber of Commerce (AZ)
:cosphere Environmental Services, Inc. (NM)
~nvironmentd Law Institute (DC)
?orest Conservation Council (NM)
southwest Regional Office
?riends of Walnut Canyon (AZ)
3allup Independent (NM)
3.C. Wallace, Inc. (NV)
3rand Canyon Railway, Inc. (AZ)
3roves, Wray & Associates (NM)
+orizon Environmental Services, Inc. (NM)
rrigation & Electric Districts Association of AZ
‘BREnvironmental Consultants ~V)
UFF/KFLG-FM (AZ)

KVBC-TV Channel (NV)
Kerr-McGee Chemical Corporation (OK)
Land and Water Fund (CO)
Lewis Homes (NV)
Lost City Museum (NV)
Motorcycle Racing Association of Nevada (NV)
Museum of Northern Arizona (AZ)
Nationrd Wildlife Federation (AZ)
Native American Rights Fund (CO)
Northern Arizona Council of Governments (AZ)
Oxbow Power Services, Inc. (NV)
Page Chamber of Commerce (AZ)
Peabody Western Cod Mine (AZ)

Environmental Affairs
Ray C. Cainski Consulting Engineer (NM)
Red Rock Audubon Society (NV)
Route 66 Association (AZ)
Seligman Chamber of Commerce (AZ)
Shiprock Agriculture Resources Advisory Council (NM)
Sierra Club (NM, AZ)

Ramparts Group (AZ)
Rio Grande Chapter (AZ)

Sloan and Company (NM)
Southern Nevada Grotto of the NSS (NV)
Spiritual and Cultural, Inc. (AZ)
The Center for Applied Research (CO)
The Southwest Center for Biological Diversity (NM)
Western Association of Land Users (~

Southern Utah-Northern Arizona Chapter
Williams Field Services Company (~
Woodward-Clyde Consultants (CO)
Window Rock Library (AZ)
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TABLE 5-4
LIST OF AGENCIES, ORGANIZATIONS, AND

PERSONS TO WHOM COPES OF THE DEIS WERE SENT

UTILIT~S

Colorado River Energy Distributors Association (~ Los Angeles Department of Water and Power (CA)

Colorado Springs Utilities (CO) Sdt River Project (AZ)

Four Comers Power Plant (NM) Southern California Mison (CA)

Kern River Gas Transmission Company (~ Environmental Services

Las Vegas Valley Water District (NV)
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here by resource.

WATER RESOURCES

Arizona Department of Water Resources (ADWR). 1993a. Draft Arizona Water Resources Assessment
Volume II, Hydrologic Summary, August 1993.

1993b. Ground Water Site Inventory (GWSI) database data on springs in Arizona, extracted—.
November 10, 1993.

Arizona State Land Department. 1993. Arizona Land Resources Information System (ALMS).

Arizona Water Commission. 1975. Arizona State Water Plan, Phase I, kventory of Resource and Uses.

Brown, D.E., N.B. Carrnony and R.M. Turner. 1978. Drainage Map of Arizona Showing Perennial
Streams and Some bportant Wetlands: compiled by the Arizona Game& Fish Department and the
U.S. Geological Survey.

Federal Emergency Management Agency @MA). 1993. mood Insurance Rate Maps for Coconino
County, Arizona (unincorporated areas), community number 040019, panels 375B, 2450B, 2475B,
and 3250B.

—. 1992. Flood Insurance Rate Maps for Mohave County, Arizona (unincorporated areas),
community number 040058, panels 1400B, 1425B, 1575B, 1600B, 1625C, 1650C, 2025B, 2050B,
and 2200B.

1992. Flood Insurance Rate Maps for Yavapai County, Arizona (unincorporated areas),—.
community number 0400930001-2100.

—. 1992. Flood Insurance Rate Maps for Navajo Coun~, Arizona (unincorporated areas),
community number 0400660001-2700.

1990. Flood Insurance Rate Maps for Apache County, Arizona (unincorporated areas),
%rnmunity number 0400010001-2850.

1989. Hood Insurance Rate Maps for Clark County, Nevada (unincorporated areas), community—.
number 320003, panels 1475B, 1500B, 1600B, 1625B, and 1725B.

1988. Hood Insurance Rate Maps for San Juan County, New Mexico (unincorporated areas),—.
community number 350064, panels 300B and 480B.

I

NavajoTransmissionProject References
September1996 1



Harshbarger, J.W. and C.A. Repenning. 1954. Water Resources of the Chuska Mountains Area, Navajo
Indian Reservation, Arizona and New Mexico. U.S. Geological Survey Circular 308.

Housing and Urban Development (HUD). 1978. Hood Hazard Boundary Maps for McKinley County,
New Mexico (unincorporated areas), community number 350039, panels 12A, 19A, and 20A.

Johnson, P.W. and N.B. Sanderson. 1968. Spring Flow into the Colorado River, Lees Ferry to Lake
Mead, Arizona. In Arizona State tind Department Water-Resources Report No. 34.

Konieczki, A.D. and R.P. Wilson. 1992. Annual Summary of Ground-Water Conditions in Arizona,
Spring 1986 to Spring 1987. U.S. Geological Survey Open-File Report 92-54.

Littin, G.R. 1993. Results of Ground-Water, Surface-Water, and Water-Qurdity Monitoring, Black Mesa
Area, Northeastern Arizona, 1991-92. U.S. Geological Survey, Water Resources Investigations
Report 93-4111.

Maker, H.J., H.E. Bullock, Jr. and J.U. Anderson. 1974. Soil Associations and Land Classifications for
Irrigation, McKinley County.

Montgomery, E.L. and J.W. Harshbarger. 1989. Arizona Hydrogeology and Water Supply. In Jenney,
J.P. and S.J. Reynolds, editors, Geologic Evolution of Arizona: Arizona Geological Survey Digest
17. pp. 827-840.

Morrison Maierle, Inc. 1977. Navajo Water Resources Evaluation, Volume XII, Flood Plain: prepared
for U.S. Bureau of Indian Affairs, Navajo Area Office, Window Rock, Arizona.

New Mexico State Engineer Office. 1967. Water Resources of New Mexico, Occurrence, Development
and Use: compiled in cooperation with the New Mexico Interstate Stream Commission and the U.S.
Geological Survey, State Planning OffIce, Santa Fe.

Sellers, W.D. and R.H. Hill. 1974. Arizona Climate 1931-1972. University of Arizona Press, Tucson.

Soil Conservation Service. 1985. Soil Survey of tis Vegas Valley Area, Nevada—Part of Clark County.

1983. Soil Survey of Coconino County Area, Arizona—Central Part.—.

1980. Soil Su~ey of San Juan Couno, New Mexic+Eastem Part.-.

U.S. Geological Survey ~SGS). 1993. Ground Water Site Inventory (GWSI) database: data on springs
in Nevada, extracted December 7, 1993.

1992a. Water Resources Data for New Mexico, Water Year 1992, in U.S. Geological Survey—.
Water Data Report NM-92-1.

NavajoTransmissionProject References
September1996 2



. .

U.S. Geological Survey (USGS). 1992b. Water Resources Data for Arizona, Water Year 1992, in
U.S. Geological Sumey Water Data Report AZ-92-1.

—. 1988. National Water Summary 1986- Hydrologic Events and Ground-Water Quality, U.S.
Geological Sumey Water Supply Paper 2325.

White, W.E. and G.E. Kues. 1992. Inventory of Springs in the State of New Mexico. U.S. Geological
Sumey Open File Report 92-118.

EARTH RESOURCES

Algermissen, S.T., D.M. Perkins, P.C. Thenhaus, S.L. Hanson and B.L. Bender. 1982. Probabilistic
Estimates of Maximum Acceleration and Velocity in Rock in the Contiguous United States. U.S.
Geological Sumey, Open File Report 82-1033.

Arizona Department of Mines and Mineral Resources. 1994. Directory of Active Mines in
Arizona—1994, Incorporating Sand and Gravel Operations.

1993. Coconino County Mine Maps. Am, County Mine Map Series, CM-3, January 1993.—.

1992. Apache County Mine Maps. AzMKS, County Mine Map Series, CM-1, October 1992.—.

1992. Navajo County Mine Maps. Am, County Mine Map Series, CM-9, September 1992.—.

—. 1990. Mohave County Mine Maps. Am, County Mine Map Series, CM-8, September 1992.

Arizona Department of Transportation (ADOT). 1992. Development of Seismic Acceleration Contour
Maps for Arizona. Report No. AZ 92-344.

Arizona Geological Survey. 1988. Geologic Map of Arizona. Arizona Geological Survey Map 26.
1:1,000,000.

Arizona Oil and Gas Conservation Commission. 1992. Arizona Well Location Map and Report.
Arizona Geological Survey Oil and Gas Publication OG-12. July 1992 with June 1994 addendum.

Bausch, D. and D. Brumbaugh. 1994. Seismic Hazards in Arizona. Report prepared for the State of
Arizona. Arizona Earthquake Information Center, Northern Arizona University. May 1994.

Bureau of Indian Affairs. 1975. Soil and Range kventory of District 18, Fort Defiance Agency, Arizona
and New Mexico.

1974. Soil and Range Inventory of District One, Tuba City Agency. Arizona.—.

1964. Soil and Range Inventory of the 1882 Executive Order Area, Arizona.—.

-.
NavajoTransmissionReject References
September1996 3



,-, .- .4-” .. -., ~_. - -,, ,.-,

Bureau of Land Management @LM). 1994. Personal communication with Paul Hobbs, Soil Scientist,
Kingman Resource Area. Information on soil erosion for portions of Mohave County.

1993. Kingman Resource Area Proposed Resource Management Plan and Final Environmental
Impact Statement. Kingman Resource Area, September 1993.

—- 1992. Stateline Resource Management Plan and Environmental Impact Statement (Draft).
Stateline Resource Area, Las Vegas, Nevada, May 1992.

1988. Farmington Resource Management Plan. Farmington Resource Area, Albuquerque—.
District, July 1988.

1978. Final Environment Statement, Proposed Livestock Grazing Program, Cerba@lack—.
Mountain Planning Units, Mohave County, Arizona, Kingrnan Resource Area, September 1978.

Bureau of Mines. 1993. htter from Mark H. Hibpshman regarding mineral resources in Navajo
Transmission Project Area. U.S. Bureau of Mines, Denver, July 6,1993.

Chenowith, W.L. 1993. Geology and Production History of the Uranium Ore Deposits in the Cameron
Area, Coconino County, Arizona. Arizona Geological Sumey, CR-93-B.

Dane, C.H. and G.O. Bachman. 1965. Geologic Map of New Mexico. U.S. Geological Survey and New
Mexico Bureau of Mines and Mineral Technology.

DuBois, S., A. Smith, N. Nye and T. Nowak. 1982. Arizona Earthquakes 1776-1980. Arizona Bureau
of Geology and Mineral Technology, Bulletin 193.

Fassew J.E. and J.S. Hinds. 1971. Geology and Fuel Resources of tie Fruifland Formation and Kirtland
Shale of the San Juan Basin, New Mexico and Colorado. U.S. Geological Suney, Professional
Paper 676.

Forest Service. 1992. Draft Terrestrial Ecosystem Survey Report. Coconino National Forest. U.S.

1991. Terrestrial Ecosystem Survey of the Kaibab National Forest.—.

Green, M. and C. Pierson. 1977. A Summary of the Stratigraphy and Depositional Environments of
Jurmsic and Related Rocks in the San Juan Basin, Arizona, Colorado, and New Mexico. pp. 147-
152. New Mexico Geological Socie~ Guidebook, 28th Field Conference, San Juan Basin III.

Heuser, B. 1992. Map of the Industrird Minerrd Occurrences in the National Forests of Arizona. U.S.
Geological Survey Open-File Report 92-687.

Jenney, J.P. and S.J. Reynolds, Editors. 1989. Geologic Evolution of Arizona. Arizona Geological
Socie~ Digest 17.

NavajoTransmissionReject References
September1996 4



Keith, S.B., D.E. Gest, E. DeWitt, N.W. Toll and B.A. Everson. 1983. Metallic Mineral Districts and
Production in Arizona. Arizona Bureau of Geology and Mineral Technology Bulletin 194.

Longwell, C.R., E.H. Parnpeyan, B. Bowyer and R.J. Roberts. 1965. Geology and Mineral Deposits of
Clark County, Nevada. Nevada Bureau of Mines and Geology Bulletin 62.

Molenaar, C.M. 1977. Stratigraphy and Depositional History of Upper Cretaceus Rocks of the San
Juan Basin Area, New Mexico and Colorado, With a Note on Economic Resources. New Mexico
Geological Society Guidebook, 28th Field Conference, San Juan Basin III.

Nakata, J.K., C.M. Wentworth and M.N. Machette. 1982. Quatemary Fault Map of the Basin and Range
and Rio Grande Rift Provinces, Western United States. U.S. Geological Survey Open-File Report
82-579. 1:2,500,000.

National Park Service. 1993. Wupatki and Sunset Crater Volcano Official Map and Guide.

Navajo Nation. 1993. Conversation with Brad Nesemier, Mineral Resource Specialist, October 28,
1993.

Nevada Bureau of Mines and Geology. 1993. Major Mines of Nevada 1992, Special Publication P-4.

New Mexico Bureau of Mines & Minerals Resources. 1993. Mines, Mills and Quarries in New
Mexic&Registered as of July 1, 1993. 56 pages.

New Mexico State Universi~. 1974. Soil Associations and Land Classification for tigation, McKinley
County. Agricultural Experiment Station, Research Report 262.

1973. Soil Associations and Land Classification for tigation, San Juan County. Agricultural—-
Experiment Station, Research Report 257.

Peirce, H.W. 1985. Arizona’s Backbone The Transition Zone in Fieldnotes. Arizona Bureau of
Geology and Mineral Technology, Volume 15, No. 3.

1984. The Mogollon Escarpment in Fieldnotes. Arizona Bureau of Geology and Mineral—.
Technology, Volume 14, No. 2.

1981. Major Arizona Srdt Deposits in Fieldnotes. Arizona Bureau of Geology and Minerrd—.
Technology, Volume 2, No. 4.

Rauzi, S. 1994. Summary, by year and permit number, of Oil, Gas, and Helium Production in Arizona,
1954-1993. Arizona Geological Survey, Oil and Gas Publication OG-2.

Sanford, A.R., K.O. Olsen and L.H. Jaksha. 1981. Earthquakes in New Mexico, 1849-1977. New
Mexico Bureau of Mines and Mineral Resources Circular 71.

NavajoTransmission%oject References
September1996 5



,.

Scarborough, R.B., C.M. Menges and P.A. Pearthree. 1986. Late Pliocene-Quaternary (Post 4 M,Y.)
Faults, Folds, and Volcanic Rocks in Arizona. Arizona Bureau of Geology and Mineral Technology,
Map 22,1:1,000,000.

Schell, B.A. and K.L. Wilson. 1981. Regional Neotectonic Analysis of the Sonoran Desert. U.S.
Geological Survey, Open-File Report 82-57.

Soil Conservation Service (SCS). no date. Soil Survey of Hualapai—Havasupai Area, Arizona, Parts
of Coconino, Mohave, and Yavapai Counties. Unpublished survey completed in 1993. Submitted
for publication. 1:24,000. U.S. Department of Agriculture.

1985. Soil Survey of Las Vegas Valley Area, Nevada, Part of Clark County. July 1985.
Y24,000.

1983. Soil Survey of Coconino County Area, Arizona, Central Part. August 1983. 1:24,000.—.

1980. Soil Survey of San Juan County, New Mexico, Eastern Part. November 1980. 1:63,360.—.

—. 1976. Soil Survey of Yavapai County, Arizona, Western Part. March 1976. 1:31,680.

—. 1975. Soil Survey of Apache County, Arizona, Central Part. April 1975. 1:31,680.

1974. General Soil Map and Interpretations, Mohave County, Arizona. January 1974.
Y600,000.

—. 1972a. General Soil Map of Coconino County, Arizona. May 1972. 1:633,600.

1972b. Report and Interpretations for the General Soil Map of Navajo County, Arizona.—.
December 1972. 1:500,000.

—. 1970. Generrd Soil Map of Apache County, Arizona. September 1970. 1:500,000.

—. 1967. Soil Survey of Las Vegas and Eldorado Vrdleys Area, Nevada. February 1967. 1:31,680.

Stewart, J.H. and J.E. Carlson. 1977. Million-Scale Geologic Map of Nevada. Nevada Bureau of Mines
and Geology.

Tingley, J.V. 1992. Mining Districts of Nevada. Nevada Bureau of Mines and Geology Report 47.

U.S. Geological Survey (USGS). 1981. Energy Resources Map of New Mexico. Miscellaneous
Investigations Series Map Z-1327. 1:500,000.

NavajoTransmissionProject References
September1996 6



BIOLOGICAL RESOURCES

Alcom, G.D. 1986. Owls: An Introduction for the Amateur Naturalist. New York Prentice Hall Press.
176 pages.

American OmithologisW’ Union. 1983. ChecNist of North American Birds. Prepared by the Committee
on Classification and Nomenclature of the American Ornithologists’ Union. Sixth Edition.
Lawrence, Kansas: Allen Press. 877 pages.

1957. The AOU chec~ist of North American birds. American Ornithologists’ Union, Port City—.
Press. Baltimore, Maryland. 691 pp.

Anderson, E., S.C. Forrest, T.W. Clark and L. Richardson. 1986. “Pdeobiology, biogeography, and
systematic of the black-footed ferret, Mustela nigripes (Audubon and Bachman), 1851.“ Great
Basin Naturalist Memoirs 8:11-62.

Arizona Game &Fish Department (AGFD). 1994. Arizona Natural Heritage Program Data. Provided
by Ron Christofferson, Project Evaluation Coordinator, to, Kimberly Otero, Staff Biologist, Dames
& Moore. February 3.

1993. Arizona Hunting Regulations. Phoenix, Arizona.—.

1993. Bats ofArizona. Arizona Wildlife Views Vol. 36, No. 8. 37 pp. Arizona Game&Fish—.
Department, Phoenix.

1988. Threatened native wildl~e in Arizona. Phoenix, Arizona 32 pages.—.

Atichison, S.W. and D.S.Tomko. 1974. “Amphibians and Reptiles of Flagstaff, Arizona.” Plateau
47(1):18-25.

Atwood, Duane N. 1972. “New Species in the Phacelia crenulata Group “hydrophyllaceae.” Rhodura
74:462-468.

Auler, R. 1994. Comments to the Drti Biological Resources Technical Report. Submitted by Ron
Auler, Wildlife Biologist, Kaibab National Forest. April 8.

Bailey, C. 1993. Telephone crdl from Kimberly Otero, Project Biologist, Dames & Moore, to Clent
Bailey, Biologist, Fish and Wildlife Service.

Barneby, R.C. 1964. “Atias of North American Astragalus.” Memoirs of the New York Botanical
Garden. 13:1-1188.

Belitsky, D.W., K.A. Kime and W.E. Van Pelt. 1993. Evaluation of a potential black-footed ferret
reintroduction site in Aubrey Valley, Coconino Coun~, Arizona. Nongarne and endangered wildlife
program technical report. Arizona Game &Fish Department. Phoenix, Arizona. 21 pages.

NavajoTransmissionReject References
September1996 7



Benson, L. and R.A. Darrow. 1954. Trees and Shrubs of the Southwest Deserts. University of Arizona.
Tucson, Arizona. 416 pages.

Bodnar, R. 1994. Letter from Russ Bodnar, Park Ranger, Navajo National Monument, to Mike Huff,
Assistant Biologist, Dames & Moore. February 3.

Boyd, R.J. 1978. “American Elk.” In Big Game of North America: Ecology and Management, edited
by J.L. Schmidt and D.L. Gilbert. Harrisburg, Pennsylvania Stackpole Books. pages 11-30.

Bridges, F. 1995. Comments on the PDEIS No. 1. Submitted by John Bridges, Biologist, Western Area
Power Administration. September 11.

Brown, B.T. 1993. “Winter Foraging Ecology of Bald Eagles in Arizona.” Condor 95:132-138.

Brown, D.E. 1986. Arizona% Tree Squirrels. Arizona Game&Fish Department. Phoenix, Arizona 114
pages.

1982. Plains and Great Basin Grasslands in Desert Plants, Volume 4, Numbers 1-4. Pages 115-
72”1.

1973. The Natural Vegetative Communities of Arizona. Arizona Game& Fish Department,—.
Arizona Resources Information System.

Brown, D.E., C.H. Lowe and C.P. Pase. 1979. “A digitized classification system for the biotic
communities of North America, with community (series) and association examples for the
southwest”. Reprinted from the Journal of the Arizona-Nevada Academy of Science 14 (Supplement
1): 1-16, In Desert Plants, Volume 4, Numbers 1-4. Pages 302-307.

Brown, D.E., S.W. Carothers, L.T. Haight, R.R. Johnson and M.M. Rlffey. 1985. Birds of the Grand
Canyon Region: an annotated checklist. 2nd edition. Grand Canyon Natural History Association,
54 pages.

Browning, B.M. and G. Monson. 1980. Food. Pages 80-99. In G. Monson and L. Sumner, editors. The
Desert Bighorn Its Life History, Ecology, and Management. University of Arizona Press, Tucson.
370 pages.

Bureau of Land Management (BLM). 1993. Kingman Resource Area Proposed Resource Management
Plan and Final Environmental Impact Statement. Kngman, Arizona. September.

1988. Farmington Resource Area Management Plan. Albuquerque, New Mexico. July.—.

1984. Handbook of Methods for Locating Black-footed Ferrets. Wyoming BLM Technical—.
Bulletin No. 1.50 pp.

NavajoTransmissionProject References
September1996 8



Burke, B. 1994. Telephone cdl from Kimberly Otero, Project Biologis$ Dames&Moore, to Bill Burke,
Resource Management Specialist, Lake Mead National Recreation Area, January 19.

Burt, W.H. and R.P. Grossenheider. 1964. A Field Guide to the Mammals. 2nd edition. Boston:
Houghton Mifflin Company, 284 pages.

Carothers, S.W. 1987. “Wildlife of the Colorado Plateau.” Plateau 57(4) and 58(l): 248.

Christensen, K. 1995. Personal communication between Kerry Christianson, Program Manager,
Hualapai Wildlife, Fisheries, and Parks; and Kimberly A. Otero, Project Biologist, Dames & Moore.
February 22.

Clark, T.W. 1987. Mammals in Wyoming. University of Kansas Museum of Natural History. Public
Educations Series No. 10. University of Kansas. Lawrence, Kansas. 314 pages.

Clark, T.W. and J.R. Hddeman. 1967. “New Records of Northern Arizona Birds.” Plateau 40(1):41-43.

Clark, T.W. and R.R. Johnson. 1975. “Recent Observations on the Status and Distribution of Some
Birds of the Grand Canyon Region.” Plateau 47(4):140-153.

Cochran, M.H. and E.L. Smith. 1983. “Intermountain Movements by a Desert Bighorn Ram in Western
Arizona.” Desert Bighorn Council 1983 Trmsactions, Silver City, New Mexico. April 6-8. pages
1-2.

Cockrum, E.L. 1964. “Recent Mammals of Arizona.” In The Vertebrates ofArizona, edited by C.H.
Lowe. Tucson: The University of Arizona Press. Pages 249-259.

1960. The Recent Mammals of Arizona: Their Tmonomy and Distribution. Tucson: The—.
University of Arizona Press. 276 pages.

Colbert, P. 1994. Letter from Paul Colbec BLM, to MAe Huff, Assistant Biologist, Dames & Moore.
February 8.

Cole, J. 1995. Comments on the Drti Biological Resources Technical Report submitted by Jeannie
Cole, Wildlife BiologisC Statetine Resource Area, Las Vegas DistricL BLM. September 94 (received
May 1995).

1994. Telephone cdl from Mike Huff, Assistant Biologist, Dames & Moore, to Jeff Cole,—.
Biologist, Navajo Fish and Wildlife Department.

1993. Letter from Jeannie Cole, Wildlife Biologist, BLM, Stateline Resource Area, to Jerry—.
Wickstrom, BLM, Las Vegas District. Aug. 17.

Colorado Native Plant Society (CNPS). 1989. Rare Plants of Colorado. Rocky Mountain Nature
Association. Estes Park, Colorado. 75 pages.

NavajoTransmissionProjat References
September1996 9



Dames & Moore. 1992. Navajo Transmission Project Regional Environmental Feasibility Study.
Prepared for Din6 Power Authority, Navajo Nation, and Groves Wray & Associates.

1989a. NorthernArizona Regional Overview. Prepared for Western Area Power Administration.—.

1989b. Environmental Assessment of the AT&T Communications Fiber Optic Project.—.

Deacon, J.E. and J.E. Williams. 1984. “Annotated list of the fishes of Nevada.” Proceedings of the
Biological Socie~ of Washington. 97(l): 103-118.

Department of Energy (DOE). 1983. Mead-Phoenix 500kV DC Transmission Line Project.
Washington, D.C. November.

Desert Tortoise Recovery Team. 1994. Desert Tortoise ~ojave Population) Recovery Plan. Prepared
for Regions 1,2, and 6 USFWS. June 28. PP1-E1.

Dunmire, W.W. 1992. “Rare Plant Species and Management Considerations for the Hogback Area of
Critical Environmental Concern - Farrnington Resource Area, Bureau of Land Management”. Bureau
of Land Management, Santa Fe, New Mexico.

Easterla, D.A. 1973. Ecology of the 18 Species of Chiroptera at Big Bend National Park, Texas.
Northwest Missouri State University Studies 33.

Ehrlich, P.R., D.S. Dobkin and D. Wheye. 1992. Birds in Jeopardy. Stanford, Califomiz Stanford
University Press. 259 pages.

1988. The Birder’s Handbook. New York Simon & Schuster Inc. 785 pages.—.

Findley, J.S. 1987. The Naturrd History of New Mexico Mammals. Albuquerque: University of New
Mexico Press. 163 pages.

Findley, J.S., A.H. Harris, D.E. Wilson and C. Jones. 1975. Mammals of New Mexico. Albuquerque:
University of New Mexico Press. 360 pages.

Fish and Wildlife Service (FWS). 1996. Endangered and Threatened Wildlife and Plants: Proposed
Establishment of a Nonessential Experiment Population of Cdifomia Condors in Northern Arizona.
50 CFR, Part 17. Vol. 61. No. 1:3547.

1995a. Endangered and Threatened Wildlife and Plants: Determination of Critical Habitat for
%; Mexican spotted owl; Final Rule 50 CFR Part 17 Vol. 60, No. 108:29914-29951.

1995b. Endangered and Threatened Wildlife and Plants: Final Rule Determining Endangered
=~tus for the Southwestern Willow Flycatcher. 50 CFR Part 17. Vol. 60 No. 38.

NavajoTransmissionProject References
September1996 10



Fish and Wildlife Service (FWS). 1994a. Endangered and Threatened Wildlife and Plants;
Determination of Critical Habitat for the Colorado River Endangered Fishes: Razorback Sucker,
Colorado Squawfish, Humpback Chub, and Bonytail Chub. 50 CFR Part 17. Volume 59, Number
54, (13374-13400). Monday, March 21.

1994b. Endangered and Threatened Wildlife and Plants: Animal Candidate Review for Listing—.
as Endangered or Threatened Species: Proposed Rule 50 CFR Part 17 Vol. 59, No. 219:58982-59028.

1994. Desert tortoise (Mojave population) Recovery Plan. U.S. Fish and Wildlife Service,—.
Portland, Oregon. 73 pages plus appendices.

Determination of critical habitat for the Mojave population of the desert tortoisw Final Rule
=deral Register 59(26): 5820-5866.

1993a. Endangered and Threatened Wildlife and Plants; Proposal to List the Southwestern—.
Willow Hycatcher as Endangered with Critical Habitat. 50 CFR Part 17, Volume 58, Number 140
(39495-39522). Friday, July 23.

1993b. Letter from Frank M. Baucom, Acting State Supervisor, FWS, Phoenix, to [see above].—.
June 22.

1993c. Letter from David Harlow, Field Supervisor, USFWS, Reno, to [see above]. June 29.—.

1993. Letter from John G. Rogers, Regional Director, FWS, Albuquerque, to Michael G.—.
Skougard, Environmental Specialist, Western Area Power Administration, Salt Lake City Area
Office. July 23.

1991a. Endangered and Threatened Wildlife and Plants; finding on a petition to list the Sonoran—.
Desert Tortoise as threatened or endangered. Federal Register 56(124): 29453-29455.

199 lb. Endangered and Threatened Species of Arizona. Ecological Services Field Office.—.
Phoenix, Arizona. Summer. 102 pages.

1990. Endangered and Threatened Wildlife and Plants: Determination of threatened status for—.
the Mojave population of the desert tortoise. Federd Register 55(63): 12178-12191.

1988. Zuni fleabane (Erigeron rhizomatus) Recovery Plan. Albuquerque, New Mexico.—.
38 pages.

1987. Endangered and Threatened Species of Arizona and New Maico. Ecological Services—.
Field OffIce. Phoenix, Arizona.

1987. Endangered and Threatened Species of Arizona and New Mexico 1987 (with 1988—.
Addendum). Albuquerque, New Mexico. 128 pp.

NavajoTransmissionReject References
September1996 11



Fish and Wildlife Service ~S). 1984. Gila trout recovery plan. U.S. Fish and Wildlife Service,
Albuquerque, New Mexico.

1983. Gila Trout Recovery Plan. Albuquerque, New Mexico. 35 pages.—.

Hetcher, N. 1994. Comments to the Draft Biological Resources Technical Report. Submitted by Noel
Fletcher, Tusayan RP, Kaibab National Forest. April 5.

Forest Service, Southwestern Region. 1990. Conserving Endangered Species: A Commitment to the
Future. #776-888. 12 pages.

Forrest. S.C., T.W. Clark, L. Richardson and T.M. Campbell ~. 1985. Black-footed Ferret Habitat:
Some Management and Reintroduction Considerations. Wyoming BLM Wildlife Technical Bulletin
No. 2. 49 pages.

Fuller, A. 1994. btter from Art Fuller, Game Specialist, Arizona Game and Fish, to Mike Huff,
Assistant Biologist, Dames &Moore. February 3.

Ganey, Joseph L, J.A. Johnson, R.P. Bdda and R. W. Skaggs. 1986. “Mexican Spotted Owl.” In
Proceedings of the southwest RaptorManagement Symposium Worhhop. Pages 145-150 edited by
R.L. Glinski et rd. Nationrd Wildlife Federation. Washington, D.C.

Hall, B. 1995. Comments on the PDEIS No. 1. Submitted by Bob Hall, Threatened and Endangered
Species Biologist, Kingman Resource Area, BLM. September 6.

Hall, E.R. 1981. The mammals of North America. 2 Volumes. New York John Wiley and Sons.

1946. Mammals of Nevada. Los Angeles: University of California Press. 710 pages.—.

Hall, R.S., R.L. Glinski, D.H. Ellis, J.M. Rarnakka and D.L. Base. 1988. Ferruginous Hawk. Pages 111-
118. In R.L. Glinski, B.G. Pendleton, M.B. Moss, M.N. LaFrane, Jr., B.A. Millsap, and S.W.
Hoffman, editors. Proceedings of the Southwest Raptor Management Symposium and Workshop.
Instimte for Wildlife Research, National Wildlife Federation Scientific and Technical Series No. 11.
395 pages.

Halley, J. 1994a. Telephone cdl from Kimberly Otero, Project Biologist, Dames&Moore, to Jennifer
Halley, Vegetation Specialist, Lake Mead National Recreation Area. January 12.

Halley, R. 1994b. Telephone call from Kimberly Otero, Project Biologist, Dames &Moore, to Ross
Halley, Wildlife Specialist, Lake Mead National Recreation Area. January 12.

Hammond, P.C. and D.V. McCorHe. 1983. “The decline and extinction of Speyeria populations
resulting from human environmental disturbances (Nymphalidae: Argynninae).” Journal Research
on the Lepidoptera 22(4):217-224.

NavajoTransmission%oject References
September1996 12



Hershler, R. and J.J. Landye. 1988. “Arizona Hydrobiidae @rosobranchia: Rissoacea).” Smithsonian
contributions to zoology #459. Washington, DC: Smithsonian Institution Press. 63 pages.

Hevron, B. 1994. Telephone call from Mike Huff, Assistant Biologist, Dames&Moore, to Bill Hevron,
Botanist, Navajo Natural Heritage Program. February 15.

Hoffmeister, D.F. 1986. Mammak ofArizona. Tucson, Arizona The University of Arizona Press and
Arizona Game & Fish Department. 602 pages.

Hoffmeister, D.F. and S.W. Carothers. 1969. “Mammals of Hagstaff, Arizona.” Plateau 41 (4): 184-
188.

1955. “Mammals new to Grand Canyon National Park, Arizona.” Plateau 28(l): 1-7—.

Hopi Conservation Development Plan @CDP). 1988. Summary, Gods, and Policies, Part I. The Hopi
Tribe.

House, D.E. 1987. Recove~ Plan for Navajo Sedge, Carex s~ecuicola. Navajo Natural Heritage
Program.

Hubbard, J.P. 1987. The status of the willow~ycatcher in New Mexico. New Mexico Department of
Game and Fish, Endangered Species Program draft report. Pages 1-29.

1985. “Peregrine falcon (Falco peregrinus).” New Mexico Department of Game and Fish,—.
Handbook Species Endangered in New Mexico. B~~~ME 1-2.

1978. Revised check-list of the birds of New Mexico. New Mexico Ornithological Socie~—.
Publication #6.

1970. ChecNist of the birds of New Mexico. New Mexico Ornithological Socie~ Publication—.
#3. 109 pages.

Hubbard, J.P. and C.G. Schmik 1984. The Black-footed Ferret in New Mexico. Department of Game
and Fish, Santa Fe, New Mexico. Finrd Report BLM Contract No. NM-91 O-CT1-7, NMDGR Project
W-17, R. 118 pp.

Hubbs, C.L., RR. Miller and L.C. Hubbs. 1974. Hydrographic History and Relict Fishes of the North-
central Great Basin. Vol. V~, Memoirs of the California Academy of Sciences. 259 pp.

Irick, P. 1993. Telephone cdl from Kimberly Otero, Project Biologist, Dames & Moore, to Patricia
Irick, Biologist, Army Corps of Engineers, Environmentrd Section. Albuquerque, New Mexico.
December 20.

Jacobs, K. 1994. htter from Ken Jacobs, Special Uses Officer, Forest Service, to Kimberly Otero,
Project Biologist, Dames &Moore. January 10.

NavajoTransmissionProject References
September1996 13



----

Johnsg~d, P.A. 1990. Hawh, eagles, and falcons of North America. Washington, D.C.: Smithsonian
Institution Press, 403 pages.

Johnson, R.A. 1992. hcation mapping for 17 invetiebrate candidate species. Contract report submitted
to FWS. Phoenix, Arizona.

Jonkel, C. 1978. “Black, Brown (Grizzly) and Polar Bears.” In Big Game of North America: Ecology
and Management, edited by J.L. Schmidt and D.L. Gilbert. Harrisburg, Pennsylvania: Stackpole
Books. pages 227-248.

Kearney, Thomas and R.H. Peebles. 1960. Arizona Flora. Berkeley and Los Angeles: University of
California Press. 1,085 pages.

Kenagy, G.J. 1972. Sdtbush Leaves: Excision of Hypersaline Tissue by a Kangaroo Rat. Science
178:1094-96.

Kettering, D. 1994. Telephone call from Kimberly Otero, staff biologist, to Dwayne Kettering, land
Operation BM.

Kiff, L. 1994. The Age of Suburbs. pp. 121-131. In C.G. Thelander, Editor. Life on the Edge.
Biosystems Books, Santa Cruz, California. 550 pp.

Kime, K., W. VanPelt, D. Belitsky. 1994. A Status Review of the Hualapai Mexican Vole in
Northwestern Arizona. Technical Report 42. Nongame and Endangered Wildlife Program. Arizona
Game & Fish Department. July.

Knight, T.A. 1988. Status Report for Erigonum bifircatum. Reveal California and Nevada, USA.

Lamb, S.H. 1975. Woody Plants of the Southwest. The Sunstone Press. Santa Fe, New Mexico. 177
pages.

Lanner, R.M. 1975. “Pinon Pines and junipers of the southwestern woodlands.” In me Pinyon - Juniper
Ecosystem: A symposium. Logan, Utah: Utah State University. May. Pages 1-17.

Larrison, E.J. and D.R. Johnson. 1981. Mammals of Idaho. Moscow: University of Idaho Press.

LaRue, C.T. 1995. Peabody Coal Co. Biologist. Personal communication with E.L. Smith, Senior
Biologist, Dames &Moore. June 29.

—. 1994. Birds of Northern Black Mesa, Navajo County, Arizona Great Basin Naturalist. Vol. 54
No. 1.63 pp.

Lee, D.S., C.R. Gilbert, C.H. Hocutt, R.E. Jenkins, D.E. McAllister and J.R. Stauffer, Jr. 1980 et seq.
Atlas of Notih American Freshwater Fishes. North Carolina State Museum of Natural History.
Raleigh, North Carolina. i-x + 854 pages.

NavajoTransmissionReject Refercnccs
September1996 14



.,

Lee, J.M., Jr. 1978. Effects of Transmission Lines on Bird Flights: Studies of Bonneville Power
Administration Lines. In hpacts of Transmission Lines on Birds in night. pp 93-116. Proceedings
of a symposium sponsored by the USDI, Fish and Wildlife Service.

Lehr, J. Harry. 1978. A Catalogue of the Flora of Arizona. Desert Botanical Garden. Flagstaff,
Arizona Northland Press. 203 pages.

kwis, C. 1993. Biologicrd Evaluation for Proposed Road Construction Project HR Route 4. Hopi and
Navajo Reservations. Navajo County, Arizona. Prepared by Charles Lewis, Environmental
Protection Specialist, USDI, B~. August. 11 pages.

Lowe, C.H. 1980. The Vertebrates ofArizona, edited by C.H. Lowe. TuCson, fizona me Universiv
of Arizona Press. 270 pages.

1964. “Amphibians and reptiles of Arizona.” In The Vertebrates of Arizona, edited by—.
C.H. Lowe. Tucson, Arizona The University of Arizona Press. Pages 153-174.

MacMahon, J. 1985. The Audubon Society Nature Guides: Deserts. New York: Alfred A. Knopf, Inc.
836 pages.

McCoy, K. 1993. Telephone call from Gary Benoit, Assistant Biologist, Dames& Moore to Kathleen
McCoy Wildlife Biologist, Navajo Fish and Wildlife Department. September 28.

Miller, D.M., R.A. Young, T.W. Gatlin, and J.A. Richardson. 1982. Amphibians and Reptiles of the
Grand Canyon National Park. Grand Canyon Natural History Association Monograph #4. 144
pages.

Miller, R.R. and C.H. Lowe. 1980. “The fishes of Arizona.” In The Vertebrates ofArizona, C.H. Lowe.
Tucson, Arizona. Universi~ of Arizona Press. Pages 133-151.

MincNey, W.L. 1973. Fishes of Arizona. Arizona Game&Fish Department. Phoenix, Arizona. 293
pages.

Minckley, W.L. and David Brown. 1982. “Wetlands.” In Desert Plants 41-4. Pages 223-268.

Monson, G. 1980. Distribution and Abundance. pp 40-51. In G. Monson and L. Sumner editors. The
Desefi Bighorn Its Life History, Ecology, and Management. University of Arizona Press, Tucson.
370 pp.

Monson, G. and A.R. Phillips. 1981. Annotated checklist of the birds ofArizona. 2nd edition. Tucson,
Arizona. University of Arizona Press. 240 pages.

More field, J.D. and T.A. Knight. 1991. Endangered, Threatened, and Sensitive Vascular Plants of
Nevada. Published by the Nevada State Office of the BLM @ebruary 1992). Reno. 48 pages.

NavajoTransmissionReject References
September1996 15



,..

Mozingo, Hugh N.and M. Williams. 1980. Threatened andEndangered Plants ofNevada. Submitted
to FWS and BLM.

Munz, P.A. 1974. A Flora of Southern California. University of California. Berkeley. 1,086 pages.

Nagiller, S. 1994. Comments on the Draft Biologicrd Resources Technical Report. Submitted by Sandy
Nagiller, Wildlife Biologist, Coconino National Forest. March 20, October 20.

—. 1994. Letter from Sandra Nagiller, Wildlife Biologist, Coconino National Forest, to Kimberly
Otero, Project Biologist, Dames& Moore. January 10.

Navajo Natural Heritage Program ~). 1993. Naturrd Heritage Program Database. Data provided
by Annette Pelt, Information Manager, NVNHP, to Kimberly A. Otero, Project Biologist.
November 12.

Nevada Division of Wildlife (NDO~. 1993. Forbearing Mammals and Mountain Lion Seasons and
regulations. Reno, Nevada.

Nevada Natural Heritage Program ~HP). 1993. Letter from Kevin Cooper, Data Manager, NNHP,
to Kimberly Otero and Llnwood Smith, Biologists, Dames & Moore. September 17.

New Mexico Department of Game and Fish ~DG~. 1993. Hunting Big Game in New Mexico. Santa
Fe, New Mexico.

1988. Handbook of species endangered in New Mexico. Santa Fe, New Mexico.—.

New Mexico Native Plant Protection Advisory Committee ~NPPAC). 1984. A Handbook of Rare
and Endemic Plants of New Mexico. Albuquerque: University of New Mexico Press. 291 pages.

New Mexico Naturrd Heritage Program ~). 1993. Database Printout of Special Status Species.
Provided by Tins Carlson, Information Manager, NMNHP, to Kimberly A. Otero, Project Biologist,
Dames & Moore. November 10.

Nowak, R.M. and J.L. Pmadiso. 1983. Walkerk mammals of the world. 4th edition. Volumes I and II.
Baltimore Johns Hopkins University Press. 1362 pages.

Nystedt, J. 1995. Comments on the PDEIS No. 1. Submitted by John Nystedt, Biologist, Navajo
Natural Heritage Program to Cindy Smith, Project Manager, Dames&Moore. October 25.

Olendorff, R.R., A.D. Miller and R.N. Lehman. 1981. Suggested Practices for Raptor Protection on
Power Lines the State of the Art in 1981. Raptor Research Foundation, Inc. Raptor Research Report
No. 4. 111 pp.

O’Neill, A. 19$5. Letter from Alan O’Neill, Superintendent, Lake Mead Natural Resources Area,
National Parks Service, to Anthony Morton, Western Area Power Administration. November 9.

NavajoTransmissionReject References
September1996 16



Padilla, C.O. 1994. Letter from C.O. (Butch) Padilla, Supervising Biologist- Habitat, Nevada
Department of Wildlife, to Kimberly A. Otero, Project Biologist, Dames& Moore. February 2.

1993. ~tter from C.O. @utch) Padilla, Supervising Biologist- Habitat, Nevada Department of—.
wildlife, to M.G. Skougard, Environmental Specialist, Western Area Power Administration.
July 2.

Pase, Chmles P. and D.E. Brown. 1982. “Forests and Woodlands.” In Deseti Plants 4:1-4. Pages 43-48.

Peck, R. 1995. Comments on the PDEIS No. 1. Submitted by Rebecca Peck, Wildlife Biologist,
Kingman Resource Area, BLM. September 14.

1994. Comments on the Draft Biological Resources Technical Report. Submitted by Rebecca—.
Peck, Wildlife Biologist, Kingman Resource Area, BLM. June 22.

1994. Letter from Rebecca Peck, Wildlife Biologist, Kingman Resource Area, BLM to—.
W. Wadsworth, Realty Specialist, Kingman Resource Area BLM. June 13.

1993. btter from Rebecca Peck, Wildlife Biologis~ Kingman Resource Area, BLM, to—.
Kimberly Otero, Project Biologist, Dames& Moore. November 30.

Peterson, R.T. 1990. Afield guide to western birds. 3rd edition. Boston: Houghton Mifflin Co. 432pp.

Phillips, B.G. 1994. Comments on PDEIS. Barbara Phillips, USFS Botanist.

1984. “Peebles Navajo Cactus Recovery Plan”. Pediocactus peeblesianus var. peeblesianus.—.
USDI Fish and Wildlife Service. Albuquerque, New Mexico.

Phillips, A.R., J. Marshall and G. Monson. 1964. me Bird ofArizona. Tucson: University of Arizona
Press. 212 pages.

1956. “The Migrations of Birds in Northern Arizona.”—.

1947. “Bird Life of the San Francisco Mountains No. 5:
72;

Plateau 29(2):31-35.

Hawks and Owls.” Plateau 20(2): 17-

Po14 A. 1994. Utter from Annette POIGDatabase Manager, Navajo Natural Heritage Program, to Gary
Benoit, Assistant Biologist, Dames& Moore. January 12.

1993. htter from Annette Pelt, Database Manager, Navajo Natural Heritage Program, to—.
Kimberly A. Otero, Project Biologist, Dames&Moore. November 12.

Pugh, E.A. 1954. “The Status of Birds k the Mount Elden Are&” Plateau 26(4):1 17-123. Rasmussen,
D.I. 1941. “Biotic communities of Kaibab Plateau, Arizona” Ecological Monographs 11(3): 230-
275.

NavajoTransmission%oject References
September1996 17



Reynolds, R.T., R.T. Graham, M.H. Reiser, R.L. Bassett, P.L. Kennedy, D.A. Boyce, G. Goodwin, R.
Smith and E.L. Fisher. 1991. Management Recommendations for the Northern Goshawk in the
Southwestern United States. Prepared by the Northern Goshawk Scientific Committee. USDA
Forest Service, Southwestern Region. November 26.

Rinkovich, S. 1995. Personal communication between Sarah Rinkovich, Spotted Owl Biologist, US~S
and Kimberly A. Otero, Project Biologist, Dames & Moore. October 17.

Rosen, P.C. and C.R. Schwalbe. 1988. Status of the Mexican and Narrow-headed garter
snakes(Thamnophis eques megalops and Thamnophis rufipunctatus rufipunctafus) in Arizona.
Unpublished report from AGFD (Phoenix, Arizona) to USDI Fish and Wildlife Service,
Albuquerque, New Mexico.

Rosenburg K.V., R.D. Ohmart, W.C. Hunter and B.W. Anderson. 1991. Birds of the Lower Colorado
River Valley. Tucson: University of Arizona Press. 416 pages.

Ruffner, G.A. and S.W. Carothers. 1975. “Recent notes on the distribution of some mammals of the
Grand Canyon region.” Plateau 47(4): 154-160.

Russell, R.D. 1990. Check-list of North American Birds. United States and Canada Including Hawaii.
The Audubon Nature Shop. Tucson. 27 pages.

Rutrnan, Sue. 1992. Handbook of Arizonak Endangered, Threatened, and Candidate Plants of Arizona.
FWS. Phoenix, Arizona. 57 pages.

1990. Handbook of Federally Endangered, Threatened, and Candidate Plants ofArizona. USDI—.
Fish and Wildlife Service. Phoenix, Arizona. 34 pages.

Ryan, P. 1994. Telephone call from Mike Huff, Assistant Biologist, Dames & Moore, to Pat Ryan,
Biologist, Navajo Natural Heritage Program.

Sdomonson, M. 1973. “The Mammals of Walnut Canyon National Monument.” Plateau 46(1): 19-24.

Scott, Shirley L., editor. 1987. Field Guide to the Birds of North America. National Geographic Society.
Washington, D.C. 463 pages.

Secakuku, F. 1994. Comments on the Draft Biological Resources Technical Report. Submitted by
Ferrell Secakuku, Chairman and Chief Executive Officer, The Hopi Tribe. September 19.

Simms, J. 1994. Telephone cdl from Gary Benoit, Assistant Biologist, Dames&Moore, to Jeff Simms,
Fisheries Biologist, Bureau of Land Management, Tucson Resource Area.

Sivinski and Lightfoot. 1995. Inventory of Rare and Endangered Plants of New Mexico. New Mexico
Forestry and Resources Conservation Division. Energy, Minerals and Natural Resources Department.
Santa Fe, New Mexico. 47 pages.

NavajoTransmissionProject References
September1996 18



.

Skaggs, Roger W., D.H. Ellis, W.G. Hunt and T.H. Johnson. 1986. “Peregrine Falcon.” In Proceedings
of the Southwest RaptorManagement Symposium Worhhop. Pages 127-144. Edited by R.L. Glinski
et al., editors. National Wildlife Federation. Washington, D.C.

Slone, S. 1994. Telephone cdl from Gary Benoit, Assistant Biologist, Dames&Moore, to Sid Sloane,
District Program Leader for Wildlife, BLM, Las Vegas District.

Smith, E.L., W.S. Geud, G.D. Miller and M.H. Cochran. 1986. Studies of Desert Bighorn Sheep (Ovis
canadensis mexicana) in Western Arizona Impacts of the Pdo Verde to Devers 500kV Transmission
Line. Final Report Vol. U submitted to Southern California Edison Company. 51 pp plus figures.

Smith, L.M. 1929. “Coccospora stenopelmati gen. nov., sp. nov., a gregarine from stenopelmatus
(Orthoptera) from central Cdifomia.” University of Calfomia Publications in &ology 33(4): 59-69.

Spahr, R., L. Armstrong, D. Atwood and M. Rath. 1991. Threatened, Endangered, and Sensitive Species
of the Intermountain Region. Forest Service. Ogden, Utah.

Stebbins, R.C. 1985. A Field Guide to Western Reptiles and Amphibians. 2nd edition, revised. Boston,
Massachusetts: Houghton Mifflin Company. 336 pages.

Steinhart, P. 1990. Cal~omia5 wild heritage: threatened and endangered animals in the Golden State.
California Department of Fish and Game. 108 pages.

Stewart, R.H. 1942. Mule D=r. New Mexico Wildlife Management, New Mexico Department of Game
and Fish. Santa Fe. Pages 42-51.

Sublette, J.E., M.D. Hatch and M. Sublette. 1990. The fishes of New Mexico. Albuquerque, New
Mexico: University of New Mexico Press. 393 pages.

Terres, J.K. 1980. The Audubon Society Encyclopedia of North American Birds. New York Alfred A.
Knopf. 1109 pages.

Thompson, L.S. 1978. Transmission Line Strikes: Mitigation through engineering design and habitat
modification. In Impacts of Transmission Lines on Birds in Night. pp 51-92. Proceedings of a
symposium sponsored by the USDI, Fish and Wildlife Service.

Tibbitts, T. 1990. “Return of the Peregrine.” AZ Wildl~e Views 33(9):12-13.

Tomko, D.S. 1975. “The reptiles and amphibians of the Grand Canyon.” Plateau 47(4): 161-166.

Tueller, P.T. and L.A. Monroe. 1975. Management guideline for selected deer habitats in Nevada.
University of Nevada Agricultural Experiment Station Publication #R-104. Reno, Nevada. 185
pages.

NavajoTransmissionReject References
September1996 19



Turbak, Gary. 1993. “Navajo Mexican Vole.” In Sumivors in the Shadows; Threatened and Endangered
Mammals of the American West. Hong Kong; Sing Cheong. page 89.

Turner, J.C. and R.A. Weaver. 1980. Water. pp 100-112. In G. Monson and L. Sumner, Editors. The
Desert Bighorn Ifi Life History, Ecology, and Management. University of Arizona Press, Tucson
370 pp.

Turner, R. 1982a. Mohave desertscrub in Desert Plants 41-4. Pages 157-168.

—. 1982b. Great Basin desertscrub in Desert Plants 4:1-4. Pages 145-155.

Tuttle, M.D. 1988. America’s Neighborhood Bats. University of Austin Press. Austin, Texas 96 pp.

Van Denburgh, J. and J.R. Slevin. 1921. “A List of the Amphibians and Reptiles of Nevada, with Notes
on the Species in the Collection of the Academy.” Proceedings of the Cal~ornia Academy of
Sciences. 11(2):27-38.

Watkins, L.C. 1977. Euderma Maculatum. Mammlian Series Number 77. 4 pages.

Welsh, S.L. and K.H. Theme. 1979. Illustrated Manual of Proposed Endangered and Threatened
Plants of Utah. Funded by FWS, BLM, and Forest Service. Denver, Colorado.

Welsh, S.L., N.D. Atwood, L.C. Higgins and S. Goodrich. 1987. “A Utah Nora.” Great Basin
Naturalist Memoir No. 9. Brigham Young University.

WESTEC Services, kc. 1980. “Field Research of Rare Plants in Las Vegas ES Area, Clark County, Las
Vegas, Nevada.” BLM.

Whitaker, J.O., Jr. 1980. me Audubon Society Field Guide to North American Mammals. New York:
Alfred A. Knopf. 744 pages.

Willard, D.E., J.T. Harris and M.J. Jaeger. 1977. The impact of a proposed 500kV transmission route
on waterfowl and other birds. Public Utilities Committee, Salem, Oregon. 89pp.

Williams, J.E., N.B. ArrnantrouL H.B. Bisson, O. Casey, T.E. Cordery, M.R. Crouse, E.P. Pister and D.L.
Tel. 1991. Managing special status fishes and their ecosystems. BLM report #BL~~-

91/005+6844. 65 pages.

WRTH Environmental Services. 1986. Dineh Power Project Western Transmission Environmental
Feasibility Study. Prepared for Dineh Service Company. February.

Wishart, W. 1978. “Bighorn Sh=p.” h Big Game of North America: Ecology and Management, edited
by J.L. Schmidt and D.L. Gilbert. Harrisburg, Pennsylvania Stackpole Books. pages 161-172.

NavajoTransmissionReject References
September1996 20



Yoakum, J.D. 1978. “Pronghom.” In Big Game of North America: Ecology and Management, edited by
J.L. Schmidt and D.L. Gilbert. Harrisburg, Pennsylvania Stackpole Books. pages 103-122.

Zeveloff, S.1. and F.R. Collett. 1988. Mammk of the Intermountain West. Salt Lake City: University
of Utah Press. 365 pages.

PALEONTOLOGICAL RESOURCES

Alf, R.M. 1968. A spider trackway from the Coconino Formation, Seligman, Arizona. Southern
California Academy of Sciences Bulletin. Volume 67, pp. 125-128.

am Ende, B.A. 1991. Deposition environments, pdynology, and age of the Dakota Formation,
southeast central Utah. In Stratigraphy, deposition environments and sedimentary tectonics of the
western margin, Cretaceus Western Interior Seaway, J.D. Nations and J.G. Eaton, eds. Geological
Society ofAmerica Special Paper 260, pp. 65-83.

Anderson, R.Y. and D.W. KirUand. 1960. Origin, varves and cycles of Jurassic Todilto Formation,
New Mexico. American Association of Petroleum Geologists Bulletin. Volume 44, pp. 37-52.

Armstrong-Ziegler, J.G. 1980. Amphibia and Reptilia from tie Campanian of New Mexico. Fieldiana
Geology. Volume 4, pp. 1-39.

Ash, S.R. 1981. Upper Triassic fossil floras of North America. In Biostratigraphy of Fossil Plants,
edited by D.L. Dilcher and T.N. Taylor. Dowden Hutchinson & Ross: Stroudsburg, Pennsylvania.

1972. Late Triassic plants from the Chinle Formation in northeastern Arizona. In Paleontology.
=~lume 15, pp. 598-618.

1970. Pagiophyllum simpsonii, a new conifer from the Chinle Formation (upper Triassic) of—.
Arizona. In Journal of Paleontology. Volume 44, pp. 945-952.

1964. Upper Triassic plmts of New Mexico and Arizona [abs.]. h Guidebook of the—.
Ruidoso Country--New Mexico Geological Society, 15th Field Conference Guidebook Socorro,
New Mexico Bureau of Mines and Mineral Resources, p. 185.

Baars, D.L., S.R. Ash, W.I. Chenoweth, H.L. James, R.B. OSullivan and J.A. Ellingson. 1973. First day
road log from Farrnington, New Mexico to Kayenta, Arizona, via Shiprock, Four Comers, Aneth,
Bluff, Cedar Mesa, Gooseneck, and Mexican Hat. New Mexico Geological Socie~ Guidebook.
Volume 24, pp. 1-23.

Baars, D.L., S.R. Ash, W.L. Chewnoweth, J.D. Strobell and H.L. James. 1973. Second day road log
from Kayenta, Arizona to Black Mesa and Navajo Nationrd Monument. New Mexico Geological
Socie~ Guidebook. Volume 24, pp. 2433.

NavajoTransmission%oject References
September1996 21



,, ,. ,. .

Ba~s, D.L., S.R. Ash and H.L. James. 1973. Second day road log of Monument Valley, Navajo Tribal
Park. New Mexico Geological Socie~ Guidebook. Volume 24, pp. 37-45.

Baars, D.L., R.B. O’Sullivan, S.R. Ash and H.L. James. 1973. Third day road log from Kayenta,
Arizona, to Gallup, New Mexico, via Dinnehotso, Rock Point, Round Rock, Many Farms, Chinle,
Canyon De Chelly, Ganado, St. Michaels, Hunters Points, and Lupton. New Mexico Geological
Society Guidebook. Volume 24, pp. 46-60.

Baird, D. 1980. A prosauropod dinosaur trackway from the Navajo Sandstone (lower Jurassic) of
Arizona. In Aspects of Vertebrate History, Jacobs, L.L., ed. Museum of Northern Arizona Press:
Flagstaff, pp. 219-230.

Baskin, J.A. 1979. Small mammals of the Hemphillian age White Cone Local Fauna, northeastern
Arizona. Journal of Paleontology. Volume 53, pp. 695-708.

1975. Small vertebrates of the Bidahochi Formation, White Cone, northeastern Arizona. MS—.
Thesis. University of Arizona, Tucson.

Beus, S.S. 1991. The distribution and orientation of shells from a brachiopod population, Permian
Kaibab Formation, northern Arizona, USA. Proceedings of the International Brachiopod Congress.
Volume 2, pp. 233-239.

1990a. Temple Butte Formation in Grand Canyon Geology, S.S. Beus and M. Morales, eds.
=~seum of Northern Arizona Press: Nagstaff. pp. 107-118.

1990b. Redwdl Limestone and Surprise Formation, in Grand Canyon Geology, S.S. Beus and
=: Morales, eds. Museum of Northern Arizona Press: Nagstaff. pp. 119-146.

—. 1965. Permian fossils from the Kaibab Formation at Flagstaff, Arizona. Plateau. Volume 38,
No. 1, pp. 1-5.

Blakey, R.C. 1990. Supai Group and Hermit Shale in Grand Canyon Geology, S.S. Beus and
M. Morales, eds. Museum of Northern Arizona Press: ~agstaff. pp. 147-182.

1989. Triassic and Jurassic geology of the southern Colorado Plateau in Geologic Evolution of
‘~zona. J.P. Jenney and S.J. Reynolds. Arizona Geological Society Digest. Volume 17, pp. 369-

396.

Brady, L.F. 1960. Dinosaur tracks from the Navajo and Wingate Sandstones. Plateau. Volume 32, pp.
81-82.

—. 1947. Invertebrate tracks from the Coconino Sandstone of northern Arizona. Journal of
Paleontology. Volume 21, pp. 466-472.

NavajoTransmission Reject References

September 1996 22



Breed, W.J. 1973. New avian fossils from the Bidahochi Formation @liocene) Arizona. Four Corners
Geological SocieV Guidebook to Cretaceus and Tertia~ Rocb of the Southern Colorado Plateau.
pp. 144-147.

1972. Invertebrates of the Chinle Formation in Investigations in tHriassic Chin/e Formation,—.
Museum of Northern Arizona Bulletin 47, pp. 19-22.

1969. The discovery of orthocone nautiloids in the Redwdl Limestone, Marble Canyon, Arizona—.
in Geology and Natural History of the Grand Canyon Region, Fifth Field Conference, Powell
Centennial River Expedition, Four Comers Geological Society. p. 134.

1968. The age of dinosaurs in northern Arizona. Museum of Northern Arizona Bulletin.—.

1967. Arizona’s oldest amphibian. Plateau. Volume 40, No. 2, pp. 68-71.—.

Brown, T.J. 1988. Facies, pdeoecology, and pdeoenvironments of a Crasostrea soleniscus meek) reef
complex, Cretaceus, San Juan Basin, New Mexico. New Mexico Bureau of Mines & Mineral
Resources Bulletin 122, pp. 35-47.

Bunker, C.M. 1950. Theropod saurischian footprint discovery in the Wingate (Triassic) Formation.
Journal of Paleontology. Volume 31, p. 973.

Camp, C.L. 1936. A new type of smrdl bipedrd dinosaur from the Navajo Sandstone of Arizona.
University of California Publications in Geological Sciences. Volume 24, pp. 39-56.

1930. A study of the phytosaurs with description of new material from western North America.—.
Cal~omia Universi~ Memoir. Volume 10.

Camp, C. L., E.H. McKee and S.P. Welles. 1947. A guide to the continental Triassic of northern
Arizona. Plateau, Volume 20, No. 1, pp. 1-9.

Carr, D.A. 1987. Facies and deposition environments of the cod-bearing upper carbonaceous member
of the Wepo Formation (Upper Cretaceus), northeastern Black Mesa, Arizona. MS Thesis.
Northern Arizona University, Flagstaff.

Caster, K.E. 1944. Limuloid trails from the Upper Triassic (Chinle) of the Petrified Forest National
Monument, Arizona. American Journal of Science. Volume 242, pp. 74-84.

Chapman, Wood, and Griswold, Inc. 1979. Geologic map of Grants Uranium Region. New Mexico
Bureau of Mines and Mineral Resources, Geologic Map31.

Chronic, H. 1991. Roahide Geology of New Mexico. Mountin Press Publishing Company, Missoula,
Montana.

1989. Roadide Geology ofArizona. Mountain Press Publishing Company. Missoula, Montana.—.

NavajoTransmissionProject References
September1996 23



,’+ . . . . . .

Cisne, J. L. 1971. Prdeoecology of trilobites of the Kaibab Limestone (Permian) in Arizona, Utah, and
Nevada. Journal of Paleontology. ~Volume 45, pp. 525-533.

Clark, J.M. and D.E. Fastovsky. 1986. Vertebrate biostratigraphy of the Glen Canyon Group in northern
Arizona. In The Beginning of the Age of Dinosaurs: Faunal Change across the Triassic-Jurassic
Bounda~, K. Padian, ed. Cambridge University Press: New York. pp. 285-301.

Clemens, W.A. 1986. On Triassic and Jurassic mammals. In The Beginning of the Age of Dinosaurs;
Faunal Change across the Triassic-Jurassic Boundary, K. Padian, ed. Cambridge University Press:
New York. pp. 237-246.

Cobban, W.A., E.R. Landis and C.H. Dane. 1974. Age relations of upper part of Lewis Shale on east
side of San Juan Basin, New Mexico. New Mexico Geological Society Guidebook. Volume 25,
pp. 279-282.

Colbert, E.H. 1985. The Petrified Forest and its vertebrate fauna in Triassic Pangea in The Petrified
Forest through the ages, Colbert, E. H., and Johnson, R. R., eds. Museum of Northern Arizona
Bulletin. Volume 54, pp. 33-43.

1981. A primitive ornithischian dinosaur from the Kayenta Formation of Arizona.—.
Northern Arizona Bulletin. Volume 53, pp. 1-61.

1979. Ancient animals of the Petrified Forest. Plateau, Volume 51, pp. 24-29.—.

Museum of

1974. Mesozoic vertebrates of Northern Arizona. In Geology of Northern Arizona, Part 1,—-
T.N.V. Karlstrom, ed. Geologicrd Society of America, Rocky Mountains Section, Regional Studies.
pp. 208-219.

1972. Vertebrates from the Chinle Formation. In Investigation in the Triassic Chinle Formation.—.
Museum of Northern Arizona Bulletin. Volume 47, pp. 1-12.

1952. A pseudosuchian reptile from Arizona. American Museum of Natural History Bulletin.—.
Volume 99, Ardcle 10, pp. 561-592.

1950. The beginning of the age of dinosaurs in northern Arizona. Plateau. Volume 22,—.
pp. 37-43.

1948. Triassic life in the southwestern United States. Transactions of New York Academy of
=;ences. Volume 10, pp. 229-235.

Colbert, E.H. and J. hbrie. 1956. Triassic metaposaurid amphibians. American Museum of Natural
History Bulletin. Volume 110, pp. 399-452.

Colbert, E. H. and C.C. Mook. 1951. The anceshd crocodilian Protosuchus [Ariz.]. American Museum
of Natural History Bulletin. Volume 97, Article 3, pp. 143-182.

NavajoTransmissionReject References
September1996 24



,. ,.

Cope, E.D. 1887. The sea-sauria of the Fox Hills Cretaceus. American Naturalist. Volume 21, pp.
563-566.

1871. Remarks on reptile fossils from New Jersey, New Mexico, and Kansas. American—.
Philosophical Society Proceedings. Volume 11, pp. 571-572.

Crompton, A.W. and K.K. Smith. 1980. Anew genus and species of crocodilian from the Kayenta
Formation (Late Triassic?) of northern Arizona in L.L. Jacobs, ed. Aspects of Vertebrate
History, Essays in Honor of Edwin Harris Colbert. pp. 193-217.

Cunningham, J.E. 1966. A Cretaceus vertebrate from the Big Burro Mountains, Grant County, New
Mexico. New Mexico Geological SocieU Guidebook. Volume 17, pp. 119.

Dames & Moore. 1994. Southern Arizona Transmission Project EIS~R. Pdeontologic Resources
Inventory Report. Prepared for Imperial Wgation District.

1993. Mea~cCullough-Victorville/Adelanto Transmission Project. Pdeontologic Resource—.
Management Plan: Stateline, Baker, Cronese, Calico, Mt. General, Kramer, Adelanto Divisions.
Preparedfor Los Angeles Department of Water and Power.

1991. Paleontologic survey of Clark County Regional Hood Control District Sites in Clark—.
County, Nevada. Preparedfor Bureau of Land Managemen4 Las Vegas, Nevada and Clark County
Regional Flood Control District.

Damon, P.E., M. Shtilqullah and J.S. bventhd. 1974. K-Ar chronology for the San Francisco volcanic
field and rate of erosion of the Little Colorado River in T.N.V. Karlstrom, G.A. Swarm and R.L.
Eastwood, eds, Geology of Northern Arizona, with Notes on Archaeology and Paleoclimatq Part 1,
Regional Studies. Geological Society of America Rocky Mountain Section Meeting, April 27-30,
Flagstaff, Arizona. pp. 221-235.

Dane, C.H., G.O. Bachman and J.B. Reeside, Jr. 1957. The Gallup Sandstone, its age, stratigraphic
relationships south and east of the type locali~. Four Comers Geological Society Guidebook.
Volume 2, pp. 99-113.

Dane, C.H., E.G. Kauffman and W.A. Cobban. 1968. Semillia Sandstone, a new member of the Mancos
Shale in the southeastern part of the San Juan Basin, New Mexico. U.S. Geological Sumey Bulletin
1254-F. pp. 1-21.

Daugherty, L.H. 1941. The Upper Ttiassic flora of Arizona, with a discussion of its geologic occurrence
by Howard Ralph Stagner. Carnegie Institution Washington Pub. 526, Contributions in
Paleontology.

David, L.R. 1944. A Permian shark from the Grand Canyon [Ariz.]. Journal of Paleontology. Volume
18, pp. gO-g3.

NavajoTransmission%oject References
September1996 25



.,,

Decourten, F.L. 1980. The relationship between lithofacies and ichnofauna in shallow marine deposits
of the Kaibab Formation, northern Arizona. Geological Society ofAmerica, Abstracts with Programs.
Volume 12, p. 410.

DeCourten, F. and F. Sundberg. 1977. Late Cretaceus ammonites from the Mancos Shale of Black
Mesa, Arizona. Journal of Paleontology. Volume51, pp. 1220-1222.

Diveley, D.V. 1994. Invertebrate and vertebrate paleontologic map and record review of Navajo
Transmission Project, northwestern New Mexico, northern Arizona, and southeastern Nevada.
Natural History Museum of Los Angeles County, Los Angeles, California.

Eaton, J.G. 1993. Therian mammals from the Cenomanian (Upper Cretaceus) Dakota Formation,
southwestern Utah. Journal of Vertebrate Paleontology. Volume 13, pp. 105-124.

Eaton, J.G., J.I. KirNand, E.R. Gustason, J.D. Nations, K.J. Franczyk, T.A. Ryer and D.A. Carr. 1991.
Stratigraphy, correlation, and tectonic setting of Late Cretaceus rocks in the Kaiparowits and Black
Mesa Basins In Geologic diversity of Arizona and its margins: excursions to choice areas, G.H. Davis
and E.M. Vanden Dolden, eds. Geological Society ofAmerica Field Trip Guidebook, Special Paper
5. pp. 113-125.

Elliott, D.K. and D.L. Martin. 1987. A new trace fossil from the Cambrian Bright Angel Shale, Grand
Canyon, Wlzona. Journal of Paleontology. Volume 61, pp. 641-648.

Elston, D.P. and R.A. Young, E.H. McKee and M.L. Dennis. 1989. Paleontology, clast ages, and
paleomagnetism of upper Paleocene and Eocene gravel and limestone deposits, Colorado Plateau
and transition zone, northern and central Arizona in D.P. Elston, G.H. Billingsley and R.A, Young,
eds, Geology of Grand Canyon, Northern Arizona (With Colorado River Guides), Lees Ferry to
Pierce Fer~, Arizona. 28th International Geological Congress.

Gaffney, E.S. 1986. Triassic and early Jurassic turtles. In The Beginning of the Age of Dinosaurs:
Faunal Change Across the Triassic-Jurassic Boundary, K. Padian, ed. Cambridge University Press:
New York. pp. 183-188.

Grdton, P.M. 1976. Prosauropod Dinosaurs (ReptiliW Saurischia) of North America. Posti/la, 169, pp.
1-98.

1971. The prosauropod dinosaur Ammosaurus, the crocodile Protosuchus, and their bearing on—.
the age of the Navajo Sandstone of northeastern Arizona. Journal of Paleontology. Volume 45, pp.
781-795.

Gillette, D.D. 1987. The age of transition; Coelophysis and the Late Triassic Chinle fauna. S.J. Czerkas
and E.C. Olsen, eds. Dinosaurs Past and Present, Volume I. Natural History Museum of Los
Angeles County. pp. 132-154.

NavajoTransmission Reject References

September 1996 26



Gillette, D.D. and D.A. Thomas. 1985. Dinosaur tracks in the Dakota Formation (Aptian-Albian) at
Clayton Lake State Park, Union County, New Mexico. New Mexico Geological Society Guidebook.
Volume 36, pp. 283-288.

1983. Dinosaur footprints in the Dakota Sandstone (Cretaceus) of northeastern New Mexico.—.
Abstracts of the Annual Symposium on Southwestern Geology and Paleontology, Museum of
Northern Arizona, Flagstaff. p. 7.

Gilmore, C.W. 1928. Fossil footprints from the Grand Canyon; Smithsonian Miscellaneous Collection
third contribution. Volume 80, No. 8.

1927. Fossil footprints from the Grand Canyon. Smithsonian Miscellaneous Collection. second—.
contribution. Volume 80, No. 3.

Griggs, R.L. and S.A. Northrop. 1956. Stratigraphy of the plains area adjacent to the Sangre de Cristo
Mountains, New Mexico. New Mexico Geological Socie~ Guidebook. Volume 7, pp. 134-138.

Hackman, R.J. and A.B. Olson. 1977. Geology, structure, and uranium deposits of the Gallup 1° x 2°
Quadrangle, New Mexico and Arizona. U.S. Geological Survey Miscellaneous Investigation Map
1-981.

Hall, J.P. 1993. A juvenile hadrosaur from New Mexico. Journal of Vertebrate Paleontology. Volume
13, pp. 367-369.

Hall, J.P., D.L. Wolberg and S. West. 1988. Dinosaur-skin impressions from the Fruitland Formation
(Campanian-Maastrichtian) of the Fossil Forest, San Juan Basin, San Juan County, New Mexico.
New Mexico Bureau of Mines and Mineral Resources Bulletin. Volume 122, pp. 23-31.

Hartrnan, J.H. 1981. Mollusca from the Upper Cretaceus Fruitland and KirMand Formations, western
San Juan Basin, New Mexico Review. American Association of Petroleum Geologists Bulletin.
Volume 92, pp. 560.

Haynes, D.D. and R.J. Hackman. 1978. Geology, structure, and uranium deposits of the Marble Canyon
10 x 2° Quadrangle, Arizona. U.S. Geologicrd Survey Miscellaneous Investigation Map 1-1003.

Hopkins, R.L. 1990. Kaibab Formation. In Grand Canyon Geology, S.S. Beus and M. Morales, eds.
Museum of Northern Arizona Press: ~agstaff. pp. 225-246.

Hunt, C.B. 1956. Cenozoic Geology of the Colorado Plateau. U.S. Geological Suney Professional
Paper 279.

Hunt, A.P. and S.G. Lucas. 1993a. Jurassic vertebrates of New Mexico. In Vertebrate Paleontology in
New Mexico, S.G. Lucas and J. Zidek, eds. New Mexico Museum of Natural History and Science
Bulletin 2. pp. 71-75.

NavajoTransmissionReject References
September1996 27



Hunt, A.P. and S.G. Lucas. 1993b. Cretaceus vertebrates of New Mexico. In Vertebrate Paleontology
in New Mexico, S.G. Lucas and J. Zidek, eds. New Mexico Museum of Natural History and Science
Bulletin 2. pp. 76-91.

Hussakof, L. 1943. Permian fishes from the Kaibab formation of Arizona [abs.]. Geological Society
of American Bulletin. Volume 54, p. 1834.

—. 1942. Fishes from the Devonian of Arizona. American MuseumNovitates1186.

Hutchinson, P.J. and B. Kues. 1985. Depositional environments and paleontology of Lewis Shale to
Klrtland Shale sequence (Upper Cretaceus), Bisti area, northwestern New Mexico. New Mexico
Bureau of Mines and Mineral Resources Circular 195. p. 25-54.

Jacobs, L.L. 1985. Small vertebrate fossils from the Chinle Formation ~riassic) near St. Johns, Arizona.
Research Reports - National Geographic Socie~. Volume 20, pp. 417-419.

Jacobs, L.L. and Pages A. Murry. 1980. The vertebrate community of the Triassic Chinle Formation
near St Johns, Arizona in L.L. Jacobs, ed. Aspects of Vertebrate History, Essays in Honor of Edwin
Harris Colbert. pp. 55-71.

Jenkins, F.A., Jr., and A.W. Crompton. 1983. Mesozoic mammals from Arizona; new evidence on
mammalian evolution. Science. Volume 222, pp. 1233-1235.

Kirby, R.E. 1989. Faunrd content and age of the upper Chinle Formation; new data from the Owl Rock
Member, Ward Terrace area, northern Arizona. Journal of Vertebrate Paleontology, Volime. 9,
(supplement) Abst. Socie@ of Vertebrate Paleontology Meeting, p. 28A.

Lance, J.F. 1954. Age of the Bidahochi Formation [abstract]. Geological Society of America Bu)/etin.
Volume 65, p. 1276.

Lazerwitz, D.J. 1994. Bones of Contention: The regulation of pdeontological resources on the federal
public lands. Indiana bw Journal Volume 69, pp. 601-636.

kwis, G.E. 1986. Nearctylodon broomi, the first Nearctic tritylodont. In The Ecology and Biology of
Mammal-like Reptiles, N. Hotton, ed. pp. 295-303.

Lockley, M.G. 1987. Dinosaur trackways and their importance in prdeontological reconstruction. In
Dinosaurs Past and Present, S.J. Czerkas and E.C. Olson, eds. Natural History Museum of Los
Angeles County. Volume 1, pp. 80-95.

1986. A guide to dinosaur tracksites of the Colorado Plateau and American southwest.—.
University of Colorado, Denver, Geology Department, Magazine Special Zssue 1. pp. 1-56.

NavajoTransmissionReject References
September1996 28



Lockley, M. G., K.J. Houck and N.K. Prince. 1986. North America’s largest dinosaur trackway site.
Implications for Morrison Formation paleoecology. Geological Society ofAmerica Bulletin. Volume
97, pp. 1163-1176.

Long, R.A. and R. Houk. 1988. Dawn of the Dinosaurs. The Triassic in Petrified Forest National Park.
Petrified Forest Museum Association, Petrified Forest National Park, Arizona.

Long, R.A. and K. Padian. 1986. Vertebrate biostratigraphy of the Late Triassic Chinle Formation,
Petrified Forest National Park, Arizona preliminary results. In The Beginning of the Age of
Dinosaurs: Faunal Change across the Triassic-Jurassic Boundary, K. Padian, ed. Cambridge
University Press, New York. pp. 161-170.

Longwell, C.R., E.H. Pampeyan, B. Bowyer and R.J. Roberts. 1965. Geology and mineral deposit of
Clark County, Nevada. Nevada Bureau ofMines and Geology Bulletin 62.

Loope, D.B. 1992. Fossil vertebrate footprints in the Coconino Sandstone (Permian) of northern
ArizonV subaqueous or subaerial? Proceedings of the Nebrash Academy of Sciences and A@liated
Societies. Volume 102, p. 70.

Lucas, S.G. and A.P. Hunt. 1985. Dinosaurs from the Upper Jurassic Morrison Formation in New
Mexico. New Mexico Journal of Science. Volume 25, pp. 1-12.

Lucas, S.G., A.P. Hunt and P. Huber. 1990. Jurassic dinosaur footprints from New Mexico. New
Mexico Geological Socie~ Guidebook 41, pp. 319-321.

Lucas, S.G. and P.K. Reser. 1981. A mosasaur from the bwis Shale wpper Cretaceus), northwestern
New Mexico. New Mexico Geology. Volume 3, pp. 37-40.

Lucas, S.G. and R.M. Sullivan. 1982. An occurrence of Ichthyomis in the Late Cretaceus Mancos
Shale (Juana Lopez Member), northwestern New Mexico. Journal of Paleontology. Volume 56, pp.
545-547.

Lucas, S.G. and T.E. Williamson. 1993. Late Cretaceus to early Eocene vertebrate biostragraphy and
biochronology of the San Juan Basin, New Mexico. In Vertebrate Prdeontology in New Mexico,
S.G. Lucas and J. Zidek, eds. New Mexico Mweum of Natural History and Science Bulletin 2. pp.
93-104.

Lucas, S.G., A.P. Hunt and R. Pence. 1988. Some late Cretaceus Reptiles from New Mexico. New
Mexico Bureau of Mines and Mineral Resources Bulletin. Volume 122, pp. 49-60.

McKee, E.D. 1982. The Supai Group of Grand Canyon. U.S. Geological Survey Professional Paper
1173.

1944. Tracks that go uphill (in Coconino sandstone, Grand Canyon, Ariz.). Plateau. Volume—.
16, pp. 61-72.

NavajoTransmissionProject References
September1996 29



McKee, E.D. and R.C. GutSchick. 1969. History of the Redwall Limestone of northern Arizona
Geological Socie~ of America Memoir 114.

McKinney, F.K. 1983. Ectoprocta (Bryozoa) from the Permian Kaibab Formation, Grand Canyon
National Park, Arizona. Fieldiana: Geology (New Series). Volume 13, Publ. 1341.

Meszoely, C.A.M., C.R. Schaff and F.A. Jenkins, Jr. 1987. Early Jurassic sphenodontids from
northeastern Arizona. Journal of Vertebrate Paleontology. Volume 7, Suppl. Abstracts 47th Annnal
Socie~ of Vertebrate Paleontology Meeting, p. 21A.

Middleton, L.T. and D.K. Elliott. 1990. Tonto Group Grand Canyon Geo/ogy, S.S. Beus and
M. Morales, eds. Museum of Northern Arizona Press: Nagstaff. p. 83-106.

Middleton, L.T., D.K. Elliott and M. Morales. 1990. Coconino Sandstone. In Grand Canyon Geo~ogy,
S.S. Beus and M. Morales, eds. Museum of Northern Arizona Press: Hagstaff. p. 183-203.

Miller, H.W., Jr. 1960. The paleontological literature of Arizona-A review. Arizona Geological
Society Digest. Volume 3, pp. 63-70.

Morales, M. 1994a. Invertebrate and vertebrate paleontologic map and record review of Navajo
Transmission Project, northwestern New Mexico, northern Arizona, Museum of Northern Arizona,
Flagstaff, Arizona.

1994b. Personal communication. Museum of Northern Arizona.—.

1990. Mesozoic and Cenozoic strata of the Colorado Plateau near the Grand Canyon. In Grand—.
Canyon Geology, S.S. Beus and M. Morales, eds. Museum of Northern Arizona Press: Flagstaff.
pp. 247-260.

—. 1986. Dinosaur tracks in the lower Jurassic Kayenta Formation near Tuba City, Arizona. In A
guide to dinosaur tracksites of the Colorado Plateau and American southwest, M.G. Lockley, ed.
University of Colorado, Denver, Geology Department, Magazine Special Issue 1. pp. 14-16.

1983. A preliminary report on the terrestrial pdeoecology of the Triassic Moenkopi Formation.—.
Geological Socie~ of America, Abstracts with Programs. Volume 15, p. 284.

Moore, R.T., E.D. Wilson and R.T. O’Haire. 1960. Geologic map of Coconino County, Arizona.
Arizona Bureau of Mines University of Arizona, Tucson. Scale: 1:375,000.

Morrison, R.B. 1985. PliocendQuatemary geology, geomorphology, and tectonics of Arizona. In Soils
and Quatemary Geology of the southwestern United States, D.L. Weide, ed. Geological Society of
America Special Paper 203. pp. 123-146.

NavajoTransmissionReject Refercnccs
September1996 30



Murry, P.A. 1989. Stratigraphy and microvertebrate paleontology of the Upper Triassic Chinle
Formation in Petrified Forest Nationrd Park, Arizona. Geological Socie~ ofAmerica. Abstracts with
Programs. Volume 21, p. 342.

1987. New reptiles from the Upper Triassic Chinle Formation of Arizona. Journal of—.
Paleontology. Volume 61, pp. 773-786.

Nations, J.D. 1989. Cretaceus history of northeastern and east-central Arizona. In Geologic evolution
of Arizona, J.P. Jenney and S.J. Reynolds. Arizona Geological SocieV Digest. Volume 17, pp. 435-
446.

Nations, J.D., J.J. Landye and R.H. Hevly. 1982. Location and chronology of Tertiary sedimentq
deposits in Arizona: a review. Cenozoic Nonmarine Deposits of California and Arizona,
R.V. Ingersoll and M.O. Woodbume, eds. Pacfic Section SEPM, pp. 107-122.

Northrop, S.A. 1973. Lexicon of Stratigraphic names of the Monument Valley-Four Comers region.
New Mexico Geological Society Guidebook. Volume 24, pp. 157-176.

Obradovich, J.D. and W.A. Cobban. 1975. A time-scale for the Late Cretaceus of the western interior
of North America. Geological Socie~ Association of Canada Special Paper 13. pp. 31-54.

Olsen, P.E. and K. Padian. 1986. Earliest records of Batrachopus from the southwestern United States,
and a revision of some Early Mesozoic crocodylomorph ichnogenera. In The Beginning of the Age
of Dinosaurs: Faunal Change across the Triassic-Jurassic Bounda~, K. Padian, ed. Cambridge
University Press: New York. pp. 269-284.

O’Neill, M. 1994. Personal communication. Bureau of Land Management, New Mexico State Office,
Albuquerque, New Mexico.

1994. Vertebrate paleontologic map and record review of Navajo Transmission Project,—.
northwestern New Mexico. Sbte paleontologist, Department of the Interior, Bureau of Land
Management, New Mexico State Office, Santa Fe, New Mexico.

O’Sullivan, R.B. and H.M. Beikman. 1963. Geology, structure, and uranium deposits of the Shiprock
Quadrangle, New Mexico and Arizona. U.S. Geological Sumey Miscellaneous Investigation Map
I-345.

Padian, K. 1987. Presence of the dinosaur Scelidosaurus indicates Jurassic age for the Kayenta
Formation (Glen Canyon Group, northern Arizona). Journal of Vertebrate Paleontology, Volume
7, Suppl. Abstracts 47th Annual Society of Vertebrate Paleontology Meeting, p. 22A.

1984. Pterosaur remains from the Kayenta Formation (?early Jurassic) of Arizona.
~a}eontology. Volume 27, pp. 407-413.

Pattison, H. 1948. Life in an ancient Arizona sea. Plateau. Volume 21, pp. 1-6.

NavajoTransmission %oject References

September 1996 31



.-. .

Peabody, F.E. 1956. Ichnites from the Triassic Moenkopi formation of Arizona and Utah. Journal of
Paleontology. Volume 30, pp. 731-740.

1948. Reptile and amphibian trackways from the lower Triassic Moenkopi Formation of Arizona
~d Utah. University of California Publications in Geological Sciences. Volume 27, pp. 295-468,

1947. A short history of Chirotherium, the “hand animal” of the Triassic [Ariz.]. Plateau.—.
Volume 20, pp. 23-28.

Reeside, J.B., Jr. 1924. Upper Cretaceus and Tertiary formations of the western part of the San Juan
Basin, Colorado and New Mexico. U.S. Geological Survey Profession Paper 134. pp. 1-70.

Repenning, C.A., M.E. Cooley and J.P. Akers. 1969. Stratigraphy of the Chinle and Moenkopi
Formations, Navajo and Hopi Indian reservations Arizona, New Mexico, and Utah. U.S. Geological
Survey Professional Paper 521-B.

Reynolds, S. 1988. Geologic Map of Arizona. Arizona Geological Survey, Map Number 26,
1:1,000,000.

Rigby, J.K. and D.L. Wolberg. 1987. The Therian mammalian fauna (Campanian) of Quarry 1, Fossil
Forest study area, San Juan Basin, New Mexico. In The Cretaceous-Tertiary boundary in the San
Juan and Raton Basins, New Mexico and Colorado, J.E. Fassett and J.K. Rigby, eds. Geological
Socie~ of America Special Paper 209. pp. 51-80.

Riggs, E.S. 1904. Dinosaur footprints from Arizona. American Journal of Science, Volume 17, pp.
423-424.

Rowe, T. 1989. A new species of the theropod dinosaur Syntarsus from the Early Jurassic Kayenta
Formation of Arizona. Journal of Vertebrate Paleontology. Volume 9, pp. 125-136.

1979. Placerim, an unusual reptile from the Chinle Formation. Plateau. Volume 51, pp. 30-32.—.

Rumery, J.W. 1980. Fossils of ArizonW a Selected Bibliography. Arizona Bureau of Geology and
Mineral Technology Open-File. Volume 80, No. 3. 46 pages.

Santa Fe Railroad Company. 1981. Geologic Map of Santa Fe Pacific Railroad Company Mineral
Holdings in northwestern Arizona. Arizona Bureau of Geology and Mineral Technology,
Miscellaneous Map Series MM-88A.

Scarborough, R. 1989. Cenozoic erosion and sedimentation in fizona. In Geologic evolution of
Arizona, J.P. Jenney and S.J. Reynolds. Arizona Geological Society Digest. Volume 17, pp. 515-
537.

Schaeffer, B. and J.T. Gregory. 1991. Coelacanth fishes from the continental Triassic of the western
United States. American Museum Novitates 2036, pp. 1-18.

NavajoTransmissionProject References
September1996 32



Schaeffer, B. and C. Patterson. 1984. Jurassic fishes from the western United States, with comments on
Jurassic fish distribution. American Museum Novitates 2796.

Schram, F.R. and D.V. Diveley. 1992. Legacy resources management programs outside of the
Department of Defense: Final Report. Report to Department of Defense.

Siemers, C.T. and N.R. King. 1974. Macroinvertebrate paleoecology of a transgressive marine
sandstone, Cliff House Sandstone (Upper Cre@ceous), Chaco Canyon, northwestern New Mexico.
New Mexico Geological Socie~ Guidebook. Volume 25, pp. 267-277.

Snow, J.I. 1945. Trilobites of the Middle Permian Kaibab Formation of northern Arizona. Plateau.
Volume 18, pp. 17-24.

Society of Vertebrate Paleontology (SVP). 1990. Standard Measures for assessment and mitigation of
adverse impacts to nonrenewable pdeontologic resources. Draft Guidelines prepared for SVP by the
IMPACT Committee, Chairman, Robert Reynolds, San Bernardino County Museum, Redlands,
California.

Stokes, W.L. 1988. Geology of Utah. Utah Geological and Mineral Survey and Utah Museum of
Natural History Occasional Paper 6.

1978. Animal tracks in the Navajo-Nugget Sandstone. University of Wyoming, Contributions—.
to Geology. Volume 16, pp. 103-107.

—. 1957. Pterodactyl tracks from the Morrison Formation. Journal of Paleontology. Volume 31,
pp. 952-954.

Sues, H.D. 1986. Relationships and biostratigraphic significance of the Tritylodontidae (Synaposida)
from the Kayenta Formation of northeastern Arizona. In The Beginning of the Age of Dinosaurs:
Faunal Change across the Triassic-Jurassic Boundav, K. Padian, ed. Cambridge University Press:
New York. pp. 269-284.

Turner, C. 1990. Toroweap Formation. In Grand Canyon Geology, S.S. Bues and M. Morales, eds.
Museum of Northern Arizona Press: Flagstaff. pp. 183-203.

Ulrich, G.E., G.H. Billingsley, R. Hereford, E.W. Wolfe, L.D. Nealey and R.L. Sutton. 1984. Map
showing geology, structure, and uranium deposits of the ~agstaff 10x 2° Quadrangle, Arizona. U.S.
Geological Survey Miscellaneous Investigation Series Map I-1446.

Uyeno, T. and R. Rush. 1965. Middle Pliocene cyprinid fishes from the Bidahochi Formation, Arizona.
Copeia. Volume 1, pp. 28-41.

VanCleave, P.F. 1963. Petified Forest National Park plant fossils. Arizona Highways. Volume 39, pp.
30-33.

NavajoTransmissionProject References
September1996 33



Vaughn, P. 1963. A downslope trackway in the De Chelly sandstone, Permian of Monument Valley,
Plateau. Volume 36, pp. 25-28.

Wrdker, M.V. 1938. Evidence of Triassic insects in the Petrified Forest National Monument, Ariz. U.S.
National Museum Proceedings. Volume 85, Pub. 3033, pp. 137-141.

Weisharnpel, D.B. 1992. Dinosaur distributions. In The Dinosauria, D.B. Weishampel, P. Dodson and
H. 0sm61ska. University of California Press: Berkeley, California. pp. 63-140.

Weishampel, D.B. and J.B. Weishampel. 1983. Annotated localities of omithiopod dinosaurs:
implications to Mesozoic paleobiogeography. The Mosasaur. Volume 1, pp. 43-87.

Welles, S.P. 1972. Fossil-hunting for tetrapod in the Chinle Formation; A Brief Pictorial History in
Investigations in the Triassic Chinle Formation, Museum of Northern Arizona Bulletin. Volume 47,
pp. 13-18.

1971. Dinosaur footprints from the Kayenta Formation of northern Arizona.
‘U: pp. 27-38.

1967. Arizona’s giant amphibians. Pacific Discovery. Volume 20, pp. 10-—.

Plateau. Volume

5.

1954. New Jurassic dinosaur from the Kayenta Formation of Arizona. Geological Society of
~rnerica Bulletin. Volume 65, pp. 591-598.

1947. Vertebrates from the upper Moenkopi formation of northern Arizona. Cal~ornia
=~iversi~ Department Geological Sciences Bulletin. Volume 27, pp. 241-294.

Welles, S.P. and R. Estes. 1969. Hadrokkosaurus bradyi from the upper Moenkopi Formation of
Arizona. With a review of the bradyopid labyrinthodonts. Universi~ of Cal~ornia Publications in
Geological Sciences. Volume 84, pp. 1-61.

West, R.M. 1991. 1991 Survey: State regulation of geological, paleontological and archaeological
collecting. Curator. Volume 34/3.

1989. State regulation of geological, paleontological and archaeological collecting. Curator,—.
Volume 32, No. 4.

White, C.D. 1929. Flora of the Hermit Shale, Grand Canyon, Arizona. Carnegie Institution.
Washington Publication 405.

1929. Study of the fossil floras in the Grand Canyon, Arizona. Carnegie Institution Washington
?ear Book 28. pp. 392-393.

NavajoTransmissionProject References
September1996 34



Williamson, T.E. and S.G. Lucas. 1992a. Selachian fauna from the Upper Cretaceus (Coniacian) El
Vado Sandstone Member of the Mancos Shale, San Juan Basin, New Mexico. New Mexico
Geological Society Guidebook. Volume 43, pp. 17-19.

1992b. Vertebrate fauna from the Upper Cretaceus (Carnpanian) Pictured Cliffs Sandstone,—.
Mesa Portales, New Mexico. New Mexico Geological Society Guidebook. Volume 43, pp. 26-29.

1990. Late Cretaceus vertebrates from the Mulatto Tongue of the Mancos Shale, central New—.
Mexico. New Mexico Journal of Science. Volume 30, pp. 27-34.

Williamson, T.E., J.I. Kirkland and S.G. Lucas. 1993. Selachianns from the Greenhorn cyclothem
(“Middle”) Cretaceus: Cenomanian-Turonian, Black Mesa, Arizona, and the paleogeographic
distribution of Late Cretaceus selachians. Journal of Paleontology. Volume 67, pp. 447-474.

Williamson, R. and T.E. Williamson. 1994. Invertebrate and vertebrate paleontologic map and record
review of Navajo Transmission Projecq northwestern New Mexico. New Mexico Museum of Natural
History, Albuquerque, New Mexico.

Wilson, E.D. and R.T. Moore. 1959. Geologic map of Mojave County, Arizona. Arizona Bureau of
Mines, University of Arizona, Tucson, Arizona. Scale: 1:375,000.

Wilson, E.D., R.T. Moore and R.T. O’Haire. 1960. Geologic map of Navajo and Apache Counties,
Arizona. Arizona Bureau of Mines, University of Arizona, Tucson, Arizona. Scale 1:375,000.

Wilson, R.F. 1974. Mesozoic stratigraphy of northeastern Arizona. In Geology of Northern Arizona
Part 1, T.N.V. Karlstrom, ed. Geological Society of America Rocky Mountains Section, Regional
Studies. pp. 192-207.

WinNer, D.A., L.L. Jacobs, J.D. Congleton and W.R. Downs. 1987. Taphonomy and paleontology of
the Navajo Sandstone. Journal of Vertebrate Paleontology, Volume 7, Suppl. Abstracts 47th Annual
Society of Vertebrate Paleontology Meeting. p. 29A.

Wolberg, D.L., J.P. Hall and D. Bellis. 1988. First record of dinosaur footprints from the Fruitland
Formation, San Juan Basin, San Juan County, New Mexico. New Mexico Bureau of Mines and
Mineral Resources Bulletin 122. pp. 33-34.

Wolberg, D.L., J.P. Hall, D. Bellis, W.X. Chavez, O. Anderson, R. Moro and A. Gil. 1988. Regional
historic, stratigraphic, and paleontologic framework of the late Cretaceus (Campanian-
Maastrichtian) Fossil Forest Locality near Split Lip Hats, San Juan Basin, San Juan Coun~, New
Mexico. New Mexico Bureau of Mines and Mineral Resources Bulletin 122. pp. 7-21.

Yen, T.C. 1951. Some Triassic fresh-water gastropod from northern Arizona. American Journal of
Science. Volume 249, pp. 671-675.

NavajoTransmission Reject References

September 1996 35



.,–. —-,

Yochelson, E.L. 1962. Gastropod from the Redwall Limestone (Mississippian) in Arizona. Journal
of Paleontology. Volume 36, pp. 7480.

Young, R.G. 1973. Cretaceus stratigraphy of the Four Comers area. In Guidebook of Monument
Valley and vicinity, Arizona and Utah, H.L. James, ed. NW Maico Geological Socjety Guidebook,
Volume 24, pp. 86-93.

LAND USE

Aber, John. 1993. Personrd communication from George Miller, Dames & Moore, to John Aber,
Planner, Coconino County Department of Community Development. Hagstaff, Arizona. August and
November.

Agricul~rd Stabilization and Conservation Service. 1993. Acrid photographs 1 inch=2000 feet on 18-
inch by 18-inch mylars for the NTP six-mile-wide rdtemative study corridors.

Aldridge, Dennis. 1993. Personal communication from NiHas Ranta, Dames & Moore, to Dennis
Aldridge, Range Conservationist, Kaibab National Forest. December.

Anable, Mike. 1993. Personal communication from Randy Reid, Dames & Moore, to Mike Anable,
Lake Mead National Recreation Area. December.

Antone, Verlene. 1993. Telecopy from Verlene Antone, Bureau of Indian Affairs, to Niklas Ranta,
Dames & Moore. November 23.

Apachee, Mel. 1993. Personal communication from George Miller, Dames&Moore, to Mel Apachee,
Right-of-Way Agent, Navajo Tribal Utility Authority. Fort Defiance, Arizona. August.

Aragon, Tom. 1993. Personal communication from George Miller, Dames&Moore, to Tom Aragon,
Planner II, Mohave County Planning and Zoning Department. Kingman, Arizona. August and
November.

Arizona Department of Transportation. 1993. Application Procedures for Designation of Partiays,
Historic, and Scenic Roads jn Arizona. Phoenix.

1991,—.

—. 1991,

1991!—.

1991.—.

1990.—.

Apache County Highway System Map, no scale.

Coconino County Highway System Map, no scale.

Mohave County Highway System Map, no scale.

Navajo County Highway System Map, no scale.

Yavapai County Highway System Map, no scrde.

NavajoTransmissionReject References
September1996 36



Arizona Department of Transportation. 1989. Official Highway Map of Arizona.

Arizona Office of Tourism. 1993. Arizona Campground Directory. Phoenix, Arizona.

Arizona State Parks Board. 1993. Final Drafi, Arizona Off-Highway Vehicle Recreation Plan. Phoenix,
Arizona.

Army Corps of Engineers. 1991. Draft Environmental Impact Statement for Closure of Fort Wingate
Depot Activity, New Mexico and Navajo Depot Activity, Arizona, and Realignment of Umatilla
Depot Activity, Oregon with Transfers to Hawthorne Army Ammunition Plant, Nevada. U.S. Army
Engineer District, Ft. Worth.

Ballard, Christine. 1993. Personal communication from George Miller and Bill Whitmore, Dames &
Moore, to Christine Ballard, Director, Mohave County Planning and Zoning Department. August.

Begay, Casey. 1993. Personrd communication from George Miller, Dames& Moore, to Casey Begay,
Program Director, Grazing Management Office, Navajo Nation Department of Agriculture. August,
September, October, November.

Birkland, Connie. 1993. Maps regarding the Arizona Trail from Connie Birkland, Staff Recreation
Officer, Coconino National Forest, Peaks Ranger District, to Scott Pieart, Dames& Moore.

Blanton, Mike. 1993. Telecopy from Mike Blanton, tingman Resource Area, to Randy Reid, Dames
& Moore. December.

Boulder City. 1991. 1991 Boulder City Master Plan. Community Development Department. Boulder
City, Nevada.

Brady, E. Leroy. 1993. htter from E. Leroy Brady, Chairman, ADOT Parkways, Historic and Scenic
Roads Advisory Committee, regarding State of Arizona Scenic Route designations.

Bureau of Indian Affairs. 1992. Master Road Plan Map, no scale. Navajo Area OffIce.

1987. Highway System Map. Hopi Indian Agency.—.

Bureau of Land Management. No date. Outdoor Guide to Recreation Sites. Washington, D.C.

—. No date. Draft Back Country Byway Handbook, H-8357-1.

1993. GIS land use data from Engman Resource Area to Dames & Moore.—.

1993. ~ngman Resource Area Proposed Resource Management Plan and Finrd Environmental—.
Statement. Phoenix District Office. Arizona. September.

Navajo Transmission Reject References

September 1996 37



., . . . . .

Bureau of Land Management. 1993. Potential Wild and Scenic River Suitabili@ Assessment for Wright
Creek. Washington, D.C. Pages 1-11.

1992. Drafi Stateline Resource Management Plan and Environmental Impact Statement -—.
Volume II. Washington, D.C.

1992. State of Arizona Wilderness Stares Map. Scale 1:1,000,000. Washington, D.C.—.

1991. Farmington, New Mexico - Colorado Surface Management Status Map scale 1:100,000.—.
New Mexico District Office. Albuquerque.

1990. Mngman Planning Area Land Status Map, scale 1:168,960. Phoenix District Office.—-
Arizona. April.

1990. Williams, Arizona Surface-Mineral Management Status Map scale 1:100,000. Phoenix—.
District Office. Arizona.

1989. State of New Mexico Wilderness Status Map, scale 1:100,000. Government Printing—.
Office. Washington, D.C. September.

1988. Farmington Resource Management Plan. Washington, D.C.—.

1987. Gallup, New Mexico Surface Management Status Map, scale 1:100,000. New Mexico—.
District OffIce. Albuquerque.

1986. State of Arizona Wilderness Status Map, scale 1:100,000. Government Printing Office,—.
Washington, D.C. June.

1986. State of Nevada Wilderness Stares Map, scale 1:100,000. Government Printing Office.—.
Washington, D.C. June.

1985. Nagstaff, Arizona Surface Management Stares Map, scale 1:100,000. Phoenix District—.
Office. Arizona.

1985. Vane, Arizona Surface Management Status Map, scale 1:100,000. Phoenix District—.
Office. Arizona.

—. 1983. Toadlena, New Mexico - Colorado Surface Management Status Map, scale 1:100,000.
New Mexico District Office. Albuquerque.

1983. Final Environmental Impact Statement on Public Service Company of New Mexico’s—.
Proposed New Mexico Generating Station and Other Possible End Uses of the Ute Mountain Land
Exchange.

Navajo Transmission Reject References
September 1996 38



Bureau of Land Management. 1980. Glen Canyon Darn, Arizona Surface-Mineral Management Status
Map, scale 1:100,000. Phoenix District Office. Arizona.

1979. Boulder City, Nevada Surface Management Status Map, scale 1:100,000. Las Vegas—.
District Office. Nevada.

1979. Peach Springs, Arizona Surface Management Status Map, scale 1:100,000. Phoenix—.
District Office. Arizona.

1979. Valentine, Arizona Surface-Mlnerd Management Status Map, scrde 1:100,000. Phoenix—.
District Office. Arizona.

1973. Sanders, Arizona - New Mexico Surface Management Status Map, scale 1:100,000.—.
Phoenix District Office. Arizona.

Cleeland, Teri. 1993. ~tter and map regarding the Arizona Trail from Teri Cleeland, Kaibab National
Forest to Scott Pieart, Dames & Moore.

Coconino County. 1992. Red Lake Area Plan. ~agstaff, Arizona.

1990. Coconino County Comprehensive Plan. ~agstaff, Arizona.—.

1988. Doney Park Area Plan. Hagstaff, Arizona.—-

Cortez, Rose. 1993. Telephone interview of Rose Cortez, San Juan County, by NiWas Ranta, Dames &
Moore. December.

Dames & Moore. 1992. Navajo Transmission Project Regional Environmental Feasibility Study.
Prepared for Din6 Power Authority. Phoenix, Arizona.

Del Grasso, Mike. 1993. Personal communication from NiHas Ranta, Dames & Moore, to Mike Del
Grasso, Real~ Specialty, Nevada Department of State Lands.

DeLorme Mapping Company. 1993. Arizona Atlas and Gazetteer.

Engles, John. 1993. Personrd communication from George Miller, Dames& Moore, to John Engles,
Senior Land Agent, The Phtsburg & Midway Cod Mining Company. Gallup, New Mexico.
November.

Flannery, Gerald. 1993. Personal communication from George Miller, Dames & Moore, to Gerald
~annery, Planning Manager, Mohave County Planning and Zoning Department. Kingman, Arizona.
August.

Forest Service. No date. Recreation Oppo~nities Guide, Volcanos and Ruins hop, Coconino National
Forest.

NavajoTransmissionReject References
September1996 39



.

Forest Service. No date. Recreation Opportunities Guide, Around the Peak Loop, Coconino National
Forest.

No date. Recreation Opportunities Guide, Slate Mountain Trail #128, Coconino National Forest.—.

No date. Strawberry Wilderness Area.—.

1993. Resource Information Report: Potential Wild, Scenic, Recreational River Designation,—.
National Forests of Arizona. Southwest Region. Santa Fe, New Mexico.

1992. Bull Basin Road. Kaibab National Forest.—.

1992. Cinder Hills OHV Area. Southwest Region. Santa Fe, New Mexico.—.

1992. Coconino National Forest Map, scale 1:125,720. southwest Region: Sante Fe, Netv—.
Mexico.

1992. Historic Route 66, Williams to FlagstaffAuto Tour. Kaibab National Forest.—.

1992. Historic Routes and Sites: Flagstaff to Grand Canyon Stage Route and Moqui Stage—.
Station. Kaibab National Forest.

—. 1992. Trails, Arizona Trail (Coconino Rim, Russell Wash and Moqui Stage Segments). Kaibab
National Forest.

1991. Wildernesses and Primitive Areas in Southwestern National Forests. Southwestern—.
Region. Santa Fe, New Mexico. Pages 21,23, and 39.

1990. Beale Wagon Road Historic Trail. Kaibab National Forest.—.

—. 1988. Kaibab National Forest Map, scale 1:126,720.

1988. Recreation and Wilderness Opportunity Spectrum and Visual Quality Objectives map,—.
Kaibab National Forest. March.

1988. Transportation System and Utilities Corridor map, Kaibab National Forest. March.—.

1987. Coconino National Forest Plan. August.—.

—. 1987. Kaibab National Forest Plan. Washington, D.C.

1987. Summary of the Kaibab National Forest Environmental Impact Statement and Forest—.
Plan. Washington, D.C.

1985. Kachina Peak Wilderness Area map.—.

NavajoTransmissionBoject References
September1996 40



Freilich, hitner, Carlisle & Shotildge. 1992. Initial Public Discussion Draft Mohave County General
Plan. Arizona.

Gomm, Lyle B. No date. The Great Western Trail. U.S. Department of Agriculture, Intermountain
Region.

Gordon, Craig. 1993. Personal communication from George Mfiler, Dames&Moore, to Craig Gordon,
Research and Development Manager, Navajo Nation Forestry Department. Fort Arizona. August,
September, October, November, and December.

Gregory, Ronrdd. 1993. Personal communication from George Miller and Bill Whitrnore, Dames &
Moore, to Ronald Gregory, Planner II, Clark County Department of Planning. Las Vegas, Nevada.
August.

Gruen Associates. 1989. City of Page Community Master Plan.

GTR Mapping. 1993. Recreational Map of Arizona, scale 1:250,000. GTR Mapping. Canon City,
Colorado.

Hansen, John. 1993. Personal conversation from George Miller, Dames & Moore, to John Hansen,
Supervisory Range Conservationist, BLM, Farrnington Resource Area. Farmington, New Mexico.
November.

Hardy, Genevieve. 1993, 1994. Personal communication from George Miller, Dames & Moore, to
Genevieve Hardy, Navajo Nation Land Administration Department. August, September, October,
November, and December.

Harrison, hvin. 1993, 1994. Personrd communication from NiNas Ranta, Dames & Moore, to fiin
Harrison, McKinley County, New Mexico. November and December.

Historic Route 66 Association of Arizona. 1988. Family Tour Guide, Points of Interestfiom Topock,
Arizona to Ash Fork Arizona. Kingman, Arizona.

Hopi Tribe. 1988. Hopit Tunatya’at. Hopi Comprehensive Development Plan.

John, Roberta. 1993. Personal communication from George Miller, Dames & Moore, to Roberta John,
Navajo Nation Division of Economic Development. Window Rock, Arizona. August.

Kast, Herman. 1993. Letter regarding BLM Back Country Byways from Herman Kast, BLM, Deputy
State Director to Scott Pieart, Dames & Moore.

Keller, Gary. 1993. Meeting regarding the Great Western Trail between Scott Pieart, Dames&Moore,
and Gary Keller, Arizona State Association of 4Wheel Drive Clubs, Inc.

NavajoTransmissionReject References
September1996 41



Lockard, Enalo. 1993. Personal communication from George Miller, Dames & Moore, to Enalo
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Nameflitle Educatio~~erience Involvement

WESTERN AREA POWER ADmSTRATION
LEAD FEDERAL AGENCY

Anthony G. Morton, Salt Lake City BS, Wildlife Conservation and n EIS Manager
n Environmental Specialist Management (1995 to present)

= 13 years of experience

Michael G. Skougard, Salt Lake City BS, Law Enforcement ~ EIS Manager
= Environmental Specialist MS, Botany (1993 to 1995)

~ 16 years of experience

Kevin Graves, Salt Lake City BS, Electrical Engineering m trmsmission line plan

m Electrical Engineer = 10 years of experience WSCC rating analysiv
microwave cost
estimates

Nick Chevance, Golden BA, Anthropology E EIS Assistant
■ Environmental Specialist MA, Anthropology Manager~OE liaisoti

= 18 years of experience cultural resources

MW Barger, Golden BA, Anthropology ■ lead for programmatic
~ Historic Preservation Officer = 22 yms of experience agreement

■ Culturalresource

reviewer

Jay Miller, Golden BS, Electrical Engineering and ■ system planning,
■ Electrical Engineer Computer Science WSCC rating analysis

~ 13 years of experience

Steve Warner, Golden BA, Mathematics ~ land acquisition and
■ Director, Division of Lands ~ 26 years of experience right-of-way

Nagi Saber BS, Elcctricd Engineering m engineeringdesign and

■ Electrical Engineer H 28 years of experience coordination
m system studies

Jim Tomsic, Montrose BS, Electrical Engineering and = engineering design and

n Assistant Area Manager for Power Systems Computer Science coordination; system
Maintenance ■ 20 years of experience stud]es

>ave Aust, Montrose Seattle University, Electrical = transmission line
~ Power Systems Maintenance Specirdist Engineering maintenance

Apprentice Lineman
■ 30 years of experience

3en Charley, Montrose BS, Electrical Engineering ~ project description and
1 Electrical Engineer ~ 10 years of experience planning

Zoger Wagner, Montrose BS, Civil Engineering ■ construction planning;

i Construction Engineer = 19 years of experience socioeconomic
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Name~itle Educatiotixperience Involvement

COOPEWT~G AGENCES

BUWAU OF LAND MANAGEMENT

Arizona State OMce

Robert Archibald BS, Forest Management ■ cooperating agency
E Realty Specialist ■ 33 years of experience lead contact 1993-

1995
■ route analysis

Carol Kershaw ■ 13 years of experience ■ cooperating agency
■ Realty Specitist lead contact 1995-

present

Gary Stumpf MA, Anthropology H cultural resources

~ Senior Cultural Spmialist BA, Anthropology ~ programmatic rsgrce-
= 20 years of experience ment

Jerry Coolidge MS, Botany ~ route analysis
~ Planning and Environmental Specialist BS, Botany

■ 31 years of experience

Farmington Distnc~ New Mexico

Chris Barns MA, Recreation Resource Management ~ recreation

■ Recreation and Wilderness Director ■ 8 years of experience ~ wilderness
■ visual resources

■ paleontology

Jim Copeland BA, Anthropology ■ cu]tural resources

■ Archaeologist MA, Anthropology
■ 22 yeas of experience

Jerry Crockford AAS, Red Estate ■ cooperating agency
■ Realty Specialisfleam bader AA, Business lead contact

= 19 years of experience n land use
= land jurisdiction

Bill Frdvey BS, &OIOfl m threatened and
~ Wildlife Staff Biologist ~ 8 years of experience endangered species

John Hanson BS, Biology and English n vegetation
~ Wildlife Senior Technical Advisor ~ 19 years of experience n wildlife

Dale Wirth BS, Rang~orest Management ■ soils

m Soil Scientist m 10 years of experience ■ water resources

Carl Yost BA, Geology ■ geology
~ Geologist MS, Geology

BA, English
■ 17 years of experience
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Name~itle Educatiotixperience Involvement

Phoenix DistricL Wngman Resource Area

Ken Drew BS, Forestry ■ cooperating agency
~ Area Manager ■ 33 years of experience

Bill Wadsworth BS, Biology/Zoology ~ project coordination
= Realty Specialist ■ 9 years of experience

Don Simonis MA, AnthropologylArchaeology = reviewer, cul~r~

■ Archaeologist H 26 years of experience

Rebecca L. Peck BS, Wildlife Management n reviewer, wild]ife

■ Wildlife Biologist ■ 17 years of experience

Bruce Asbjom BS, Rang~orest Management ■ reviewer, recreation,

■ Wilderness Specialist = 17 years of experience visurd

Edward Guerrero BS, Wildlife Science ■ msistmt m~ager

■ Assistant Area Manager = 15 years of experience

Joyce Bailey ■ reviewer, l~ds

■ Realty Specialist ■ 21 years of experience

Keith Curry BS, Range Management ■ reviewer, range
■ Range Conservationist ~ 19 years of experience

Michael Blanton BS, Range Science H reviewer,

■ Range Conservationist n 10 years of experience rehabilitation

Michael Stamm BS, Zoology ~ reviewer, wild horse

■ Wild Horse and Burro Specialist ■ 10 years of experience and bumo

Paul Hobbs BS, Soil Science ~ reviewer, soils

■ Soil Scientist ■ 12 years of experience

Scott Elefritz BS, Rangeland Science m reviewer, range
■ Range Conservationist ■ 11 years of experience

Bob Hall BS, Wildlife Management ■ reviewer, ~reatened

■ Wildlife Biologist ■ 18 years of experience and endangered
species

Rick Colvin BS, Resource Recreation = reviewer, visu~

■ Nonrenewable Supervisor MA, Interdisciplinary Studies
n 15 years of experience

Bill O’Sullivan BS, Range Management ~ reviewer, h~mdous

■ Area Hazardous Materkds Specialist ~ 17 years of experience materirds

Las Vegas Dlstric~ Nevada

Jacqueline Gratton BLM Realty Specialist ■ cooperating agency
■ Realty Specialist ■ 15 years of experience n ~ liaison
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Nam~itle

M. Dan Morgan
= Area Manager, Stateline Resource Area

Jerry C. Wlckstrom
■ Environmental Coordinator

Keith Myhrer
■ Archaeologist

Jeanie Cole
~ Wildlife Biologist

Rick Waldrup
■ Outdoor RecreatioWlldemess SpeciNlst

Sharon DiPinto
■ Realty Specialist

Roy he
■ Environmental Planning Coordinator

Educatio~xperience Involvement

MA, Urban Regional Economic m cooperating agency
Development Planning n NTP liaison
BA, Economics
= 25 years of experience

BS, W]ldlife Management ~ cooperating agent
~ 32 years of experience n NTP liaison

MA, Anthropology I n cultural
= 9yearsof experience I

BS, Wildlife Ecology I m biological
m 9 years of experience I

BS, Outdoor Recreation Planning I m visual
■ 13 years of experience I

BLM RedY Specialist I = lands (Eldorado)
■ 7 years of experience I

BS, Range Conservation IDenvironmenreview~20 years of experience

BU~AU OF ~MN AFFAIRS

Phoerdx Area OffIce

Amy Heuslein BA, Biology
~ Chief Environmental Protection Officer = 17 years of experience

Robert McNichols, Truxton Caiion Agency BS, Forestry
■ Naturrd Resources Officer m 23 years of experience

Robert Begay BS, Agricul~re
■ Range Management m 16 years of experience

Fred Chavez, Hopi Agency MA, Agriculture
■ Land Operations Officer BS, Agriculmre

■ 19 years of experience

Garry Candey

I

MA, Archaeology
■ Archaeologist ■ 17 years of experience

■ cooperating agency
lead contact

■ review EIS
■ provide data

■ reviewEIS

■ provide data

■ reviewEIS
~ provide data

H reviewEIS
■ provide data

■ reviewcu]tur~
resource compliance

Navajo Area Ofice
1

Leonard Robbins I BS, Wildlife Conservation and
~ Area Environmental Protection Speci~lst Management, Environmental

Conservation
■ 16 years of experience

■ cooperating agency
lead contact

■ reviewer
■ Urovide data
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Nam~itle Educatio~xperience Involvement

FOWT SERVICE

Kaibab National For=t

Tom Gillett BS, Forest Management ■ cooperating agency
■ Forest Lands Staff Assistant ~ 19 years of experience lead contact

= project coordination

Ron Auler BA, Biology n biology
E Cholender District Wildlife Staff ■ 16 years of experience

Dennis Aldridge BS, Wildlife Science ■ biology
z Tusayan District Planning and ■ 19 years of experience

Monitoring Group Lmder

George Sheppard BS, Zoology ■ biology
■ Williams District Wildfife Staff H 17 years of experience

John Hanson PhD, Archaeology ■ cul~~

■ Supervisory Forest Archaeologist MA, Anthropology
BA, Anthropology
■ 25 years of experience

Cory Price BS, Forest Management = land use
~ Williams District Lands Staff ■ 30 years of experience

John Eavis BS, Forestry ~ land use
■ Cholender District Lands Staff ~ 13 years of experience

Cocotino National Forat

Ken Jacobs, Peaks Ranger District BS, Recreation Resource Management ■ cooperating agency
■ Lands and Minerals Officer ~ 18 years of experience lead contact

■ lands and mineds

Sandy Nagiller, Peaks Ranger District BS, Wildlife Management ■ wildlife input
B Wildlife Staff Officer ■ 15 years of experience

Jim Beard BA, Landscape Architecture = visurd qurdity
~ Landscape Architect ■ 15 years of experience

Chuck McHugh, Peaks Ranger District BS, Forest Management 9 timber r~ources

D Pre-Sde Forester n 10 years of experience

Jeff Hink BS, Hydrolog ■ hydrology
■ Hydrologist = 18 years of experience

NA~ONAL PARKS SERWCE

Glen Canyon National Recrwtion Ara

Ken G. McMullen MS, Rangelarsd Ecology ~ cooperating agency
■ Environmental Specialist BS, Range& Wlldaads Science lead contact

■ 16 years of experience _ review representative
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Nameflitle I Educatio~xperience Involvement

Christine E. Goetz
■ Archaeologist

MA, Anthropology
BA, Anthropology

m review rrrchaeologist

I ■ 7 years of experience

Tim Burgett
= Archaeologist

MA, Anthropology
BA, Anthropology
~ 20 years of experience

■ reviewarchaeologist

Vic Knox BS, Civil Engineering
s Chief, Facilities and Core E 18 years of experience

■ reviewdocument

Lake Mead Nationrd Recreation Area

Bill Burke
■ Resource Management Specialist

BS, Wildlife Management
= 27 years of experience

~ cooperating agency
lead contact

n reviewer- compliance

Ross Haley MS, Wildlife Management
E Wildlife Manager ■ 17 years of experience

Denise Cobb IBS, Wildlife Management
~ Biologist ■ 8 years of experience

■ reviewer - planningJim Holland
n Planner

MS, Botany
■ 18 years of experience

■ cultural resource

reviewer
Uslie Peterson
■ Cultural Resource Specialist

MA, Anthropology
BS, Anthropology
m 14 years of experience

NAVAJO NATION

Alexa Roberts PhD, Anthropology ~ cultural resources

■ Historic Preservation (1993-1994) E 6 years of experience management

Peter Noyes MBA, BA, Anthropology ■ cultura] resources

■ Historic Preservation (1994present) ■ 17 years of experience management

Alan Downer, Director
= Historic Preservation Office
~ Historic Preservation

PhD, Anthropology
BS, Geology

- cultural resources

= cooperating agency
lead contact~ 22 years of experience

Brad Nesemeier
■ Minerals Department

MS, Geology H eaflh resources

■ 20 years of experience

John Radcliffe
■ Water Resources

BS, Industrird Design ■ GIS and water
resources■ 11 years of experience

Michael Tremble
m Natural Heritage

MS, Biology ■ biologicrd resources
= 15 vears of experience

Mara Kelly PhD, Anthropology E cu]~ra] resources

■ Cultural Resources Consultant ■ 25 years of experience
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Nam~itle Educatiofi~erience Involvement

John ~omas BS, Resources Management ■ visu~ resources

■ Consultant ■ 15 years of experience

German Yazzie BS, Forestry, Graduate Studies ■ forest resources
■ Forestry H 7 years of experience

Dean Gamble BS, Animal Science, Range Science ■ grazing resources
■ Agriculture ~ 5 years of experience

John Nystedt BS, fiology, Wildife Science E biological resources
■ Natud Heritage m 9 years of experience

Priscilla Puente Information Unavailable n land use
n Land Administration

Boyd Nystdt BS, Biology n NEPA compliance
~ Environmental Protection Agency n 10 yws of experience ~ Navajo Nation

regulations compliance
■ environmental justice

Sidney Bob Dietz II PhD candidate ■ air quality
m Environmental Protection Agency MS, Energy

BS, Physics
~ 4 years of experience

Annette Nystedt MS, Resource Geography ■ biological resources
= Naturrd Heritage BS, Environmental Science

= 5 years of experience

Kathleen McCoy BS, Wildlife Management m biological resources
m Fish and Wildlife ~ 16 yws of experience @ig game)

HOPI T@E

Ulgh Jetilns BS, Business Administration ■ cooperating agency
= Director, Cultural Presemation Office (Accounting) ■ etino~phy

E 21 years of experience

Kurt Dongoske MA, Anthropology ■ co-principal
= Archaeologist ~ 18 years of experience investigator

, ~cest~ ~chaeology

Michael Yeatts MA, Archaeology ■ ctiography
■ Staff Archawlogist ■ 10 years of experience ■ CUlmml resource

management

HUALAPAI-E

Clay Bravo No college ■ representative
~ Assistant Director, Natud Resources ■ 5 years of experience

DonBay BA, Biolo~ = consultmt

m Dirmtor, Natud Resources s 20 yws of experience
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Name~itle Educatio~xperience Involvement

Cheryl Beecher Some college ■ cultural consultant

■ Cultural Technician ■ 2 years of experience

Kerry Christensen PhD, Zoology ■ land use
■ Senior Scientist MS, Biological Science ■ biology consultant

BS, Biological Science
■ 14 years of experience

Mignon Coochwytewa No college ■ cultural consultant

= Cultural Technician ■ 1 year of experience

Sonny Imus Some college ■ cultural consultant

m Cultural Technician = 1 year of experience

Loretta Jackson Some college ■ cultural consultant

■ Cultural Resources m 5 years of experience 9 cooperating agency
■ Program Manager lead contact

Ronald Susanyatame Some college ■ cu]tural consultant

■ Cultural Resources m 4 years of experience
■ Assistant Manager

Ryan Riley BS, Wildlife Biology ■ land USe

■ Wildlife, Rsheries and Parks ■ 1 year of experience ■ biology consultant
Program Manager

Chris Walker Some college ■ cultural consultant

■ Cultural Technician ■ 3 years of experience

D~E POWER AUTHON~

Derrick Watchman MBA, Finance ■ NTP manager
■ General Manager 1993-1995 BS, Rnance

■ 2 years of experience

Lisa V. Wayne BBA, Economics w NTP manager
~ Assistant General Manager ■ 4 years of experience

Jerry Elwood Lands Specialist ~ technical advisor and

~ Acting Gened Manager Community Relations reviewer
■ 37 years of experience

Lydelle Davies BA, Political Science ■ legal advisor and
~ Senior Manager Juris Doctorate pending technicrd reviewer

~ 5 years of experience

Troy Tsosie BS, Business Administration ■ NTP coordinator and
m Senior Associate ~ 2 years of experience technicrd reviewer

Lance Etcitty BS, Business Administration ■ technicrd reviewer
m Senior Associate ■ 1 year of experience

Arlene Arviso Public Administration ■ community relations
■ Public Relations Associate ■ 27 years of experience and interpreter
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Name~itle Educatiofixperience Involvement

Ortencia Showalter Business Administration ■ staff

~ Associate Manager ~ ■ 9 years of experience

Nancy Brown Secretti~ Science ■ staff

~ Transcriber ■ 10 years of experience

Teresa Etsitty Clerical, Business Administration = staff

E Secretary I ■ 5 years of experience

CONSULTANTS

Dam= & Moore

Garlyn N. Bergdale MS, Landscape Architecture = project director
E Principal-in-Charge BS, Geography

~ 22 years of experience

Cindy L. Smith BS, Liberal Arts and Sciences ■ project management
■ Senior Project Manager ~ 20 years of experience

Randall Palmer MLA, Landscape Architecture ■ project management
■ Senior Project Manager BS, Outdoor Recreation

m 11 years of experience

Lauren A. Weinstein BS, Resource Planning and Management ■ advisor

E Senior Project Manager ■ 13 years of experience

Tim R. Tetherow BLA, Master of Landscape Architecture = advisor

B Senior Project Manager BA, Landscape Architecture
9 22 years of experience

Jim Jensen MA, Environmental Studies ■ advisor

~ Senior Project Manager BA, Landscape Architecture
■ 15 years of experience

David Carr MS, Geology ■ water

~ Senior Hydrogeologist BS, Geosciences
Registered Geologist AZ, CA
n 14 years of experience

Barbara H. Murphy BA, Geology ■ efi

~ Environmental Scientist NPG, Certified Professionrd Geologist ■ prdeontology
■ 20 years of experience ■ water

E. Linwood Smith PhD, zoolo~ ■ biology
m Director, Biology Resources MS, Zoology

BA, fiology
■ 22 years of experience

Mmberly Otero MEM, Environmental Management ~ biology
9 Staff Biologist BA, Biology

m 11 years of experience

Gary Benoit BS, Wildlife Fisheries ■ biology
■ Assistant Biologist ■ 2 years of experience
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Nam~itle Educatio~xperience Involvement

George F. Miller MA, Urban and Regional Planning ~ project coordination
■ Project Planner BA, Environmental Science n land use

NCP, Certified Planner
■ 9 years of experience

Chris Watts MM, Intemationd Business, Finance ■ NEPA compliance
= Environmental Planner BA, Environmentrd Studies ■ land use planning

BA, Geography
■ 3 years of experience

William Whitmore MEP, Environmental Planning ■ land use
■ Environmental Planner BS, Landscape Architecture

BEA, Photography
■ 8 years of experience

NIMas Ranta MS, Forestry (in progress) m land use
■ Environmental Planner BS, Forestry

■ 5 years of experience

Mike Doyle BS, Environmentrd Design ~ land use
■ Environmental Planner m 3 years of experience

Michael Warner MLA, hdscape Architecture and ■ land use
■ Senior Planner Environmentrd Planning

BS, Agronomy
■ 10 years of experience

Randy Reid BA, Urban Planning and Studies ~ land use
H Planner m 5 yas of experience

Scott Pieart MA, Environmentrd Planning ■ land use
■ Environmental Planner BS, Landscape Architecture

. ~ 5 years of experience

Greg Gault BS, Landscape Architecture ~ visu~

■ Project Manager ■ 8 years of experience
~ Environmental Planner

Randdl L. Simpson BLA, Landscape Architecture ■ visu~

■ Environmental Planner BS, Environmental Design
~ 7 years of experience

Jason Pfaff BSLA, Landscape Architecture ■ visu~

■ Environmental Planner ■ 7 years of experience . w GIS anrdysis
■ Landscape Architect

Robert Mott MA, Economics = socioeconofics

■ Senior Economist IM, Intemationrd Management
AB, Ronornics
n 29 years of experience
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Nam~itle Educatio~xperience Involvement

George Ford PhD, Anthropology ~ socioecono~cs

~ Project Planner MA, Anthropology
AB, Psychology
AICP, Certified Planner
■ 29 years of experience

Diane Douglas PhD, Geography (in progress) n socioeconofics

■ Environmental Planner MS, Quatemary Sciences
BA, Anthropology
m 13 years of experience

Dawn Gehrke MA, Economic Geography = socioeconofics

■ Assistant Economist BA, Economics
S 3 YWS of experience

A.E. (Gene) Rogge PhD, Anthropology ■ cul~~

~ Associate MA, Anthropology
■ Director, Southwest Cultural Rmource Services BA, Anthropology

~ 23 years of experience

J. Simon Bruder PhD, Anthropology ■ cul~~

■ Senior Archaeologist MA, Anthropology
BFA, Fine Arts
I 25 years of experience

Glenn Barrington MA, Anthropology ■ cul~~

■ Assistant Archaeologist BA, Anthropology
~ 9 years of experience

Dee McKenzie BA, Geography ~ GIS anrdysis
n Project Manager ■ 7 years of experience
n Senior GIS Analyst

Scott Woods BS, Geography~rbm Studies ~ GIS analysis
■ GIS Analyst ■ 4 yas experience

B@ey R=earch Asociates

BillBailey PhD, Neuropsychology ■ electric and magnetic
■ Neuropsychologist MBA, Business Administration field effects

■ 25 years of experience

Dan Bracken PhD, hw Temperature Physics ■ elec~o ma~etic field

~ Physics MS, Physics
BA, Physics
H 23 yws of experience
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Nameflitle Educatio~xperience Involvement

Grovw, Wray & Associat= (consultant to DPA) 1991-1994

Jack Groves BS, Engineering ■ project conception
m President MA, Management ■ project development

Registered professional engineer and ■ initial market

industrird contractor assessment, contract
■ 26 years of experience negotiation, financial

analysis including
Navajo ownership

Tom Wray MS, Engineering ■ project conception
~ Vice President BS, Engineering ■ project development

MBA, Finance ~ initial market

Registered Engineer assessment, contract
~ 25 years of experience negotiation, financial

analysis including
Navajo ownership

Roberta Poyer AA, Business m development
■ Administrator = 15 years of experience ■ management support

9 Navajo liaison

Black and Veatch (consultant to DPA)

Don Mundy BS, Electricrd Engineering m project manager
■ Project Manager H 27 years of experience

Andrew G. Rawlins BS, Civil Engineering ■ engineering manager -
B Project Engineer = 17 yetis of experience transmission

Byron R. Craig BS, Electric~ Engineering E engincetingmanager -

■ Project Manager ■ 16 years of experience substations

Erathem-Vanir - Geolo@cd Consultants

Gustav W1nterfeld PhD, Paleontology ■ prdeontology
■ Consulting PaleontologistiGeologist 9 18 years of experience

bstitute of the NorthAmerican West

T.J. Ferguson PhD, Anthropology ■ traditional cu]tur~

■ Director of Southwest Programs ■ 20 years of experience places

Class One Technid Servicti

Rrdph Williams BS, Chemical Engineering ■ air quality
■ President PE, New Mexico

~ 2b years of experience

Paul Wade BS, Mcchanicd Engineering ■ air quality
■ Project Engineer s 2 years of experience
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Nameflitle Educatiofi~erience Involvement

Ecosphere Environment Services

Kenneth Heil MS, Biology ■ biology
■ Project Assistant BS, Biology

= 19 years of experience

Bob Melton
■ Project Manager

Melani OAley
~ Environmental Specialist

Kelly Sullivan
M Environmental Scientist

BS, Environmental Science I■ biology
= 8 years of experience

MS, Biology = biology
BS, Agriculture
~ 8 years of experience

BS, Biology ~ biology
MS, Plant Science
= 4 yws of experience

Richard Heming BS, Natural Resource Management ■ biology
~ Environmental Scientist ■ 10 years of experience

Michael Rtzgerald BA, Environmental Studies ■ biology
■ Environmental Scientist BA, Business Economics

■ 4 vears of experience
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GLOSSARY

Access (road)
Road used for passage to and along transmission line for purposes of cons~ction and
maintenance.

Aesthetic Quality
A perception of the beauty of a natural or cultural landscape.

Affected Environment
A geographic area and the associated natural, human, and culmral resources that could be
influenced by a proposed action. Also, the chapter in an environmental impact statement that
describes the existing condition of the environment.

Aggravation
The deposition of sediment by running water, as in the channel of a stream.

Aggregate
A group or mass of distinct things gathered into, or considered as, a total or a whole.

Aggregation
The naturrd deposition of sediments in a river channel, gradually building up the slope or level
of the riverbed.

Air Quality Classes
Classifications established under the Prevention of Significant Deterioration portion of the Clean
Air Act that limit the amount of air pollution considered significant within an area. Class I
applies to areas where almost any change in air quality would be significant, Class II applies to
areas where the deterioration normally accompanying moderate well-controlled growth would
be permitted, and Class ~ applies to areas where industrird deterioration would generally be
allowed.

Alignment
The specific, surveyed route of a transmission line.

Alluvial Fan
A gradurdly sloping mass of rdluvium (sand, clay, etc., deposited by moving water) that widens
out like a fan from the place where a stream issues from a narrow mountain valley upon a plain
or broad valley.

Alluvium
A general term for clay, silt, sand, gravel, or similar consolidated material deposited during
comparatively recent geologic time by a stream or other body of running water in the bed of the
stream, river, or floodplain, or as a cone or fan at the base of a mountain slope.
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Alternative (action)
An option for meeting the stated need.

Alternative (route)
An optionrd path or direction for a transmission line.

Ambient
Characteristic of the atmosphere.

Anasazi
A prehistoric Native American group that practiced agriculture on the southern Colorado Plateau
from roughly 200 BC to ~ 1400.

Animal Unit Month (AUM)
Acres of forage required to sustain a cow, cow/calf, or equivalent for one month.

Annual (ecology)
A plant that completes its development in one year or one season and then dies.

Anticline
A sharply arched fold of stratified rock composed of strata that slope downward in opposite
dmections from the apex of the arch.

Aquatic
Growing or living in or near the water.

Aquifer
A stratum of permeable rock, sand, etc. that contains water. Water source for a well.

Archaeology
me science that investigates the histo~ of peoples by the remains belonging to the earlier periods
of their existence.

Archival
Pertaining to or contained in documents or records that preserve information about an event or
individual.

Area of Critical Environmental Concern (ACEC)
A BLM designation for an area within public lands where specird management attention is
required to protect and prevent irreparable damage to important historic, cultural, or scenic
values, fish and wildlife resources, or other naturrd systems or processes, or to protect life from
naturrd hazards.

Arroyo
A dry gully, or a stream in a dry region.
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Artifact
Any object showing human workmanship or modification, especially from a prehistoric or
historic culture.

Assessment (environment)
An evaluation of existing resources and potential impacts to them from a proposed actor change
to the environment.

Avifauna
Birds of a specified region or time.

Background
That portion of the visual landscape lying from the outer limit of the middleground to infinity.
Color and texture are subdued in this area, and visual sensitivity analysis here is primarily
concerned with the two-dimensiond shape of landforms against the sky.

Base Load
The minimum load of a utility over a given period of time.

Batch Plant Site
An area used for concrete mixing, temporary field office facility, material storage, and stations
for quipment maintenance during construction of the transmission line. The area usually covers
approximately two acres.

Bennett Freeze
In an effort to force the Navajo and Hopi to resolve their differences over land ownership, in
1966 Commissioner of Indian Affairs Robert L. Bennett issued a series of Federrd administrative
instructions restricting, or “freezing,” development in certain areas of the Navajo Reservation
without written consent of both tribes.

Bundle
Two or more conductors combined to form a phase.

Butte
A steep hill standing done in a plain.

Caliche
Cemented deposit of secondary calcium carbonate found in layers or disseminated throughout
the horizon of certain soils in arid to semiarid regions.

Cambrian
The earliest geologic period in the Prdeozoic Era, spanning the time of 570 to 500 million years
ago, and marked by a profusion of marine animals.
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Candidate Species
A plant or animal species not yet officially listed as threatened or endangered, but which is
undergoing status review by the ~S.

Capability
The ability to generate or transmit power.

Capacity
The maximum load that can be generated or transmitted by generating or transmission facilities
for a given period of time without exceeding approved limits of temperature or stress.

Centerline
A line along the approximate middle of a transmission line right-of-way.

Chapter
Political districts within the Navajo Nation; there are 110 Chapters on the Navajo Nation.

Circuit
A complete closed conducting path over which electric current may flow.

Conductor
The wire cable strung between transmission line towers through which the electrical current
flows.

Construction, Operation and Maintenance Plan [COMP)
A detailed plan depicting engin~ring, access, construction, environmentrd, and reclamation that
is prepared prior to construction and operation of a proposed action.

Contrast
The effect of a striking difference in the form, line, color or texture of an area being viewed.

Contrast Rating
A method of determining the extent of visual impact for an existing or proposed activity that
would modi~ any landscape feature (land and water form, vegetation and structures).

Corona
The discharge of energy from an energized transmission line that occurs when the voltage
gradient exceeds the breakdown strength of air.

Corridor
A continuous strip of land of defined width, through which a linear utility route (or routes)
passes.
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Council on Environmental Quality (CEQ)
An advisory council to the President established by the Nationrd Environmental Policy Act of
1969. Itreviews Federal pro~msfor tieireffofi ontheenvhoment smdies, mdadvises tie
President on environmental matters.

Counterpoise
Conductive cable buried in the ground at a transmission line tower to lower the resistance of the
ground to conduct electricity (if resistance is greater than 10 ohms).

Cretaceus
The third and latest period of the Mesozoic Era, spanning in time from 136 to 65 million years
ago, marked by the dying out of toothed birds and dinosaurs, and the development of early
marnmds.

Cumulative Impact
The impact on the environment that results from the increment impact of the action when added
to other past, present, and reasonably foreseeable future actions regardless of what agency
Federal or non-Federd) or person undertakes such other actions. Cumulative impacts can result
from individually minor but collwtively significant actions taking place over a period of time (40
Cm 1508.7).

Dead-end Structure
Transmission line tower structures that are more robust than tangent structures, used (1) to add
Iongitudind strength to the line, (2) at turning points (angles), (3) for added safety at crossings
of other utifities such as other transmission lines and roads, and (4) to interrupt long distances of
suspension structures that would otherwise provide more exposure to catastrophic line failure
over long distance.

Degradation
The wearing down or away, and general lowering or reduction, of the earth’s surface by the
processes of weathering and erosion.

Devonian
A geologic period during the Paleozoic Er% spanning in time from 395 to 345 million years ago,
marked by an abundance of fishes and the appearance of the first land plants and amphibians.

Dip Slope
The downward slope of geologic strata

Distince Zone
A visibility threshold distance where visual perception changes. The zones are usually defined
as foreground, middleground and background.

Drainage Basin
The region or area bounded peripherally by a drainage divide or occupied by a river system.
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Ecology
The relationship between living organisms and their environment.

Ecosystem
A complex system composed of a community of plants and animals, and that system’s chemical
and physical environment.

Ecotone
A transitional zone between two adjacent communities.

Effects (also see Impacts)
Direct Effects

Caused by the action and occur at the same time and place (40 Cm 1508.8(a)).

Indirect Effects
Caused by the action later in time or farther removed in distance, but still reasonably foreseeable.
Indirect effects may include growth inducing effects and other effects related to induced changes
in the pattern of land use, population density or growth-rate, and related effects on air and water
and other natural systems, including ecosystems.

Electric and Magnetic Field
A space or region within which magnetic forces are present around an electrical current.

Electrostatic Field
Pertaining to a space or region within which atmospheric electricity at rest interferes with radar,
radio or television reception.

Emergent (vegetation)
Vegetation with all or part of their vegetative and reproductive parts above the water.

Endangered Species
Any species in danger of extinction throughout all or a significant portion of its range.

Endemic
Plants or animals that are native to a particular region or country.

Energy Conservation
A means of saving energy.

Environment
The surrounding conditions, influences or forces that affect or modify an organism or an
ecological community and ultimately determine its form and survival.
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Environmental Impact Statement (EIS)
A formal public document prepared to analyze the impacts on the environment of the proposed
project or action and released for comment and review. An EIS must meet the requirements of
NEPA, CEQ guidelines, and directives of the agency responsible for the proposed projector
action.

Environmental Impact Statement, Draft (DEIS)
A detailed written statement as required by Section 102(2)(c) of the National Environmental
Policy Act (NEPA).

Environmental Impact Statement, Final (FEIS)
The final version of the public document required by NEPA (see above).

Eolian
Sediment carried, formed, or deposited by the wind, as sand dunes.

Ephemeral
Present only during a portion of the year. Generally refers to water courses.

Equestrian
On horseback; anything having to do with horses.

Erosion
The group of processes whereby earth or rock material is loosened or dissolved and removed
from any part of the earttis surface.

Escarpment
A steep slope or cliff formed by erosion or, less often, by faulting.

Ethnography
That aspect of cultural and social anthropology devoted to the f~st-hand description of particular
cultures.

Extirpation
To destroy completely.

Extraction
The act of extracting or drawing a substance out of the earth (e.g. mining).

Fault
A fracture or fracture zone in the etis surface rdong which there has been displacement of the
sides relative to one another parallel to the fracture.

Fauna
The wildlife or animals of a specified region or time.
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Federal Energy Re@atory Commission @ERC)
Agency primarily responsible for ensuring adquate energy supplies at just and reasonable rates
and providing regulatory incentives for increased productivity, efficiency, and competition.

Federal Land Policy and Management Act of 1976 @LPMA)
hblic Law 94579 signal by the President on October 21,1976. Established public land policy
for management lands administered by the Bureau of Land Management (BLM). FLPMA
specifies several key directions for the BLM, notably (1) management on the basis of multiple-
use and sustained yield, (2) land use plans prepared to guide management actions, (3) public
lands for the protection, development, and enhancement of resources, (4) public lands retained
in Federal ownership, and (5) public participation used in reaching management decisions.

Firm Energy
Nonintemptibleenergy and power guaranteed by the supplier to be available at all times except
for reasons of uncontrollable forces or continuity of service provisions.

Floodplain
That portion of a river or stream valley, adjacent to the river channel, which is built of sediments
and is inundated with water when the stream oveflows its banks.

Foliage
haves of a plant or tree.

Foreground
The visible area from a viewpoint or use area out to a distance of one-half mile. The ability to
perceive detail in a landscape is greatest in this zone.

ForegrounHlddleground

Fossil

The area visible from a travel route, residence or other use area to a distance of 3 to 5 miles. The
outer boundary of tils zone is defined as the point where texture and form of individual plants
are no longer apparent in tie landscape. Vegetation is apparent only in patterns or outline.

The remains or traces of an organism or assemblage of organisms that have been preserved by
natural processes in the earth’s crusc exclusive of organisms that have been buried since the
beginning of historical time.

Generic Mitigation

Genus

Measures, techniques, or practices applie~used generally to reduce adverse impacts on a non-
specific basis.

One of the major taxonomic groups used to scientifically classi& plants or animals: several
closely related species, or one species, makeup one genus, while several genera, or one genus,
make up a family.
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Geologic Formations
A rock unit distinguished from adjacent deposits by some common character, such as its
composition, origin, or the type of fossil associated with the unit.

Geology
The science that relates to the earth, the rocks of which it is composed, and the changes that the
earth has undergone or is undergoing.

Grazing Potential
The potential of an area to support livestock grazing measured by the number of acres of land
required to support one animal unit (Am) for a month.

Ground Wire
Two wires installed along the transmission line at the top of the tower structures to protect the
conductors from lightning strikes by transferring the energy from the lightning through the
ground wires and structures into the ground below.

Habitit
The region where a plant or animrd naturally grows or lives. A specific set of physicrd conditions
that surround a single species, a group of species, or a large community. In wildlife management,
the major components of habitat are considered to be food, water, cover, and home range.

Herbaceous
Of, or having the nature of, an herb or herbs as distinguished from woody plants.

Herbivorous
Feeding chiefly on plants.

Hogback
A ridge with a sharp crest and abruptiy sloping sides, often formed by the outcropping edge of
steeply dipping rock strata

Holocene
The second geologic epoch of the Quatemary period, commencing with the end of the last glacird
period (the Pleistocene epoch). This era was marked by the establishment of modem cfimatic and
environmental conditions, and spans from roug~y 9,000 BC to present.

Homogeneous
Having similarity in structure because of similarity in descen~

Hydrologic System
The distribution of surface and underground waters.

Hydrology
The science that relates to the water of the earth.
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Igneous Rock
Rocks solidified from molten magma occurring as intrusive or extrusive (volcanic), at or
below the surface of the earth.

Impact
A modification in the status of the environment brought about by a proposed action.

Infrastructure
The basic facilities on which a community depends, such as schools, power plants, or
transportation and communication systems.

Insectivorous
Feeds chiefly on insects.

Insulator
A device that is resistant to electrical conduction used for isolating and supporting conductors.

Intermittent
A river or stream that flows for a period of time, usually seasonally during rainy periods, and
stops during dry periods. In arid regions, dry periods may be interrupted by occasional flash
floods from brief but intense rain storms.

Intrusive Igneous
Molten magma forced into or between other rocks while in a molten state.

Jurassic
The second period of the Mesozoic Era, spanning in time from about 190 to 136 million years
ago, characterized by the dominance of dinosaurs and the appearance of flying reptiles and birds.

Jurisdictions
The limits or territory within which authority maybe exercised.

Kilovolt
1,000 volts (a volt is a measure of electrical potential difference which would cause a current of
1 ampere to flow through a conductor whose resistance is 1 ohm).

Kilovolts Per Meter (kV/m)
A unit measure of electric field strength.

Kilowatt
A unit of power equivalent to 1,000 watts.

Landform
A term used to describe the many types of land surfaces that exist as a result of geologic activi~
and weathering (e.g., plateaus, mountains, plains, and vrdleys).
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Landscape Character Type
The arrangement of a particular landscape as formed by the variety and intensity of the landscape
features and the four basic elements of form, line, color, and texture. ~ese factors give the area
a distinct quality that distinguishes it from immediate surroundings.

Link
A segment of a route alternative sharing common endpoints with adjacent links. Endpoints of
a link are determined by the location of intersection with other segments (links) of other routes.

Lithology
The structure and composition of a rock formation, and the study of rocks with the unaided eye,
or with little magnification.

Loam
A rich soil composed of clay, silt, sand, and some organic matter.

Megawat@ (MW
1,000 kilowatts
horsepower).

Mesa

or 1 million watts (a watt is a unit of electrical power equal to l/756th

An isolated, nearly level land mass, formed of nearly horizontal rocks, standing above the
surrounding country and bounded with steep sides.

Metamorphic
A rock that has been formed through metamorphism. Metamorphism is the change in the
mineralogical, structural, or textural composition of rocks under intense heat and pressure (e.g.,
turning limestone into marble).

Microwave
A very short electromagnetic wave.

Migratory
Birds, animals, or people that migrate,

Milliampere (mA)
Measure of electric current induced in

Milligaus (mG)

or move from one region or country to another.

conductive materials within an electric field.

A unit of measurement for magnetic fields.

Mineral Resources
Any inorganic or organic substance occurring naturally in the earth that has a consistent and
distinctive set of physicrd properties. Examples of minerrd resources include coal, nickel, gold,
silver, and copper.
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Mississippian
A period of the Paleozoic Era, spanning in time from about 345 to 320 million years ago.

Mitigate
To alleviate, reduce, or render less intense or severe.

Monocline
A rock fold or strata that slope in one direction.

Mudstone
A hardened sedimentary rock consisting of clay that is similar to shale, but does not occur in
distinct, bonded layers.

National Environmental Policy Act of 1969 (NEPA)
Public Law 91-190. Establishes environment policy for the nation. Among other items, NEPA
requires Federal agencies to consider environmental values in decision-making processes.

National Register of Historic Places (NRHP)
A listing of architectural, historicrd, archaeological, and cultural sites of local, state, or national
significance, established by the Historic Preservation Act of 1966 and maintained by the National
Park Service.

Native Vegetation
Vegetation originating in a certain region or country.

Neotoma
A pack rat.

Nonsecular Conductors
Conductors that have been treated to reduce reflection, rendering the conductor less shiny and
noticeable.

One-hundred-year Flood
A flood with a magnitude that may occur once every one hundred years. A l-in-100 chance of
a certain area being inundated during any year.

Ozone
A form of oxygen, OS,produced especirdly when an electric spark is passed through oxygen or
air.

Paleontology
The science that deds with the life of past geological ages through the study of the fossil remains
of organisms.
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Paleozoic
The geologic era between the Precambrian and Mesozoic eras covering the time between 570
million and 225 million years ago. The era was characterized by the development of the first
fishes, amphibians, reptiles, and land plants.

Panoramic
An unlimited view in all directions.

Parent Material
The rock formation that a soil originated from through chemical and physical processes.

Particulate
Minute, separate particles, such as dust or other air pollutants.

Pennsylvanian
A period of the Paleozoic Era, spanning from about 320 to 280 million years ago.

Perennial
Lasting, or active through the whole year. May refer to rivers, streams, or plants.

Permeability
The measure of the ease with which a fluid can difise through a particular porous material.

Permian
The seventh and last period of the Prdeozoic Era, spanning from about 280 to 225 million years
ago, characterized by increased reptile life and major mountain building in North America.

Petroglyph—
A symbolic design or drawing of an animal or human pecked or carved into a rock or cliff face--
generally prehistoric.

Phase
Consists of a bundle of two or more conductors.

Physiographic Province
An area characterized by distinctive topography, geologic structure, climate, drainage patterns,
and other features and phenomena of nature.

Pictograph
A symbolic design or drawing of an animal or human painted onto a rock or cliff face—generally
prehistoric.

Pithouse
A prehistoric dwelling partially constructed beneath the earttis surface,
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Plateau
An elevated tract of relatively level land, such as a tableland or mesa.

Playa
The shallow central basin of a desert plain, in which water gathers after a rain and is evaporated,

Pleistocene

Policy

Power

The first geologic epoch during the Quarternary period, spanning from 1.8 million years ago to
about 9000 BC, characterized by extensive continental glaciation in the Northern Hemisphere.

A guiding principle upon which is based a specific decision or set of decisions.

Withdrawal
Land that was withdrawn by the Bureau of Reclamation for development of power-related
facilities (e.g., hydropower plants, dams, reservoirs, substations).

Precambrian
The earliest geologic era covering all time from the formation of the earth and ending at the
Paleozoic Era which began about 570 million years ago.

Prey
An animal hunted or killed for food by another animal.

Primitive
An area that is not developed, a pristine natural area.

Protective Withdrawal
Lands that have been withdrawn from availability under the various land and mining laws for
administrative or protective reasons (e.g., recreation sites, office, or warehouse sites).

Quarternary
The geologic period following the Tertiary in the Cenozoic Era, beginning about 1.8 million
years ago, composed by the Pleistocene and Holocene epochs, characterized by the evolution of
Hominids into modem humans.

Range
A large, open area of land over which livestock can wander and graze.

Raptor
A bird of prey.

Rare
A plant or animal restricted in distribution. Maybe locally abundant in a limited area or few in
number over a wide area.

NavajoTransmissionProject Glossq
September1996 14



Reclamation
Returning disturbed lands to a form and productivity that will be ecologically balanced.

Reconnaissance
Preliminary examination or survey of a territory.

Recontouring
Returned a surface to or near to its original form through some type of action such as grading.

Record of Decision (ROD)
A document separate from, but associated with, an environmentrd impact statement that publicly
and officially discloses the responsible official’s decision on the proposed action.

Reference Centerline
For purposes of assessing impacts and recommending mitigation, a centerline is assigned that
may be slightly adjusted during engineering design.

Region
A large tract of land generally recognized as having similar character types and physiographic
types.

Residual Impact
The impact of an action remaining after application of mitigation.

Revegetation
The reestablishment and development of self-sustaining plant cover. On disturbed sites, this
normally requires human assistance such as reseeding.

Right-of-way
Strip of land acquired by legal means, over which the power line and access roads would pass.

Riparian
An aquatic or terrestrial ecosystem that is associated with bodies of water, such as streams, lakes,
or wetlands, or is dependent upon the existence of perennial, intermittent, or ephemeral surface
or subsurface water drainage. Riparian areas are usually characterized by dense vegetation and
an abundance and diversity of wildlife.

Route
A transmission route is the general path of a transmission line and associated facilities.

Sandstone
A common sedimentary rock primarily composed of sand grains, mainly quartz, that are
cemented together by other minerals.
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Scenic Quality Class
The designation (A, B, or C) assigned a scenic quality rating unit to indicate the visual
importance or quality of a unit relative to other units within the same physiographic province
(BLM designation).

Scenic Quality Rating Unit (SQRU
A portion of the landscape that displays primarily homogeneous visurd characteristics of the basic
landscape features (Iandform, water, vegetation, and structures and modifications) which separate
it from the surrounding landscape.

Sediment
Solid fragmented material, either mineral or organic, that is transported or deposited by air, water,
gravity, or ice.

Seen Area
That portion of the landscape which can be viewed from one or more observer positions. The
extent or area that can be viewed is normally limited by landform, vegetation, structures or
distance.

Seismicity
The likelihood of an area being subject to earthquakes. The phenomenon of earth movements.

Seldom-seen Area
Areas that are either beyond the furthest extent of the background zone (of the area or travel
routes) or that are seen from areas or travel routes of low use volume.

Selective Mitigation
Measures or techniques developed to reduce adverse impact on a case-by-case, or selective, basis.

Semi-arid
A climate or region characterized by litie yearly rainfall and by the growth of a number of short
grasses and shrubs.

Sensitivity
The state of being readily affected by the actions of external influence.

Series Compensation

Shield

Used in the design of a transmission line to electrically increase the flowability of that
transmission line. Series compensation provides increased voltage support to the system when
the voltage degrades due to the increased loading of the transmission line. This compensating
action improves the electrical characteristics of the transmission line, thereby increasing the
amount of power flow on the transmission line.

Wire
(see Ground wire)
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Significant (impact)
“Significant” has been used in this document to describe any impact that would cause a
substantial adverse change or stress to one or more environmentrd resources. In general, all
potential high impacts were considered to be “significant.”

Simulations
The use of a computer to calculate the effect of a given physical process.

Site
In archaeology, any locale showing evidence of human activity.

Species
A group of individuals of common ancestry that closely resemble each
physiologically, and in nature interbreed producing fertile offspring.

Spring

other structurally and

- A place where ground water flows naturally onto the land surface; often the source of a stream.

Strata
Plural of stratum-horizontrd layer of sedimentary rock.

Study Area
A given geographical area delineated for specific research.

Subspecies
Any natural subdivision of a species that exhibits small, but persistent morphological vtiations
from other subdivisions of the same species living in different geographical regions or times.

Substation
An assemblage of equipment, enclosed by fence, occurring at points along a transmission line.
A facility in an electrical transmission system with the capability to route and control electrical
power, and to transfom power to a higher or lower voltage. Equipment includes transformers,
circuit breakers, and other equipment for switching, changing, or regulating the voltage of
electricity.

Substrates
Sediment that lies beneath the surface of the earth.

Talus
A pile of rock debtis at the foot of a cliff or steep slope.

Tangent Structure
Typical transmission line structure. Can be one of several ~pes, placed four to five per mile in
linear position.

NavajoTransmissionBoject Glossq
September1996 17



._-. .-, -,

Taxon
A taxonomic unit or family, as a species or family.

Taxonomic
A system of arranging animals and plants into natural, related groups based on some factor
common to each, such as structure or biochemistry.

Technical Report
Documentation of detailed studies summarized in the DEIS.

Terminal
(see Substation)

Tertiary
The first period in the Cenozoic Era, spanning from 65 to 1.8 million years ago.

Threatened Species (T or LT)
Any species likely to become endangered within the foreseeable future throughout all or a
significant part of its range.

Transition Zone
The area between two discrete environmental areas, and thus containing elements of each. For
example, the transition zone between an upland pifion forest and a lowland desert scrub
environment.

Triassic
The fwst period in the Mesozoic Era, spanning from 225 to 190 million years ago and following
the Permian Period of the Paleozoic Era; characterized by the appearance of many reptiles,
including the dinosaurs.

Tributary
A stream or river that flows into a larger stream or river.

Uranium
A very hard, heavy, silvery, metallic, chemical element that is crucial to the research and
development of atomic energy.

Use Volume
The total volume of visitor use that each segment of a travel route or use area receives.

Utility Corridor
A route used by a utility for pipelines, cables, and transmission lines.
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Vanadium
A bright white soft ductile metallic element found in several minerals such as vanadinite and
camotile.

Variety Class
A designation (A, B, or C) assigned to a homogeneous area of the landscape to indicate the visual
importance or quality relative to other landscape areas within the same physiographic province
(NS designation).

Vegetation Communities
Species of plants that commonly live together in the same region or ecotone.

Viewshed
Visible portion of the specific landscape seen from a specific viewpoint, normally limited by
landform, vegetation, distance and existing cultural modifications.

Visual Management Objectives
The term used in this study to generally define VRM (BLM) or VQO classes (Forest Service).

Visual Management System
System of land management based upon meeting visual resource goals @orest Service).

Visual Resource Management (VRM) classes
Classification of landscapes according to the tinds of structures and changes that are acceptable
to meet established visual goals (BLM).

Visual Sensitivity Levels
The index of the relative degree of user interest in scenic quality and concern for existing or
proposed changes in the landscape features of that area in relation to other areas in the study area.

Visual Quality Objectives
Classification of landscape areas according to the types of structures and changes that are
acceptable to meet established visual goals @orest Service designation).

Volcanic Field
A landscape dominated by features formed by volcanic activity, such as cinder cones, cinder
covered plains, lava flows, and active or relict volcanoes.

Volts Per Meter (v/m)
A unit of measurement of an electric field.

Waters of the United States
All waters that are currendy used, were used in the past, or may be susceptible to use in interstate
or foreign commerce including adjacent wetlands and tributaries to waters of the United States;
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and rdl waters by which the use, degradation, or desmction of which would affect or could affect
interstate or foreign commerce.

Wetlands
~ose areas that are inundated by surface or groundwater with a frequency sufficient to support
vegetative or aquatic life that requires saturated or seasonally saturated soil conditions for growth
and reproduction.

Wheeting
me use of the transmission facilities of one system to transmit power of and for another system.
As applied to Western, the transmission of large blocks of electric power of the Western system
from non-Federal hydro- andor thermal-generating plants to points of use by utilities owning or
purchasing the output of such plants.
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Airquality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-18,2-24,3 -3,4-2,4-76,4-80,4-81,4-83
American Indian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3, 14, 1-9, 1-12, 1-13, 1-18,2-15,2-23,3-39

3-47,3-55 to 3-58,3-79,431,4-57,5-11, 5-14,5-18,5-21
Archaeological . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12,2-18,3-76,4-57 to 4-84, B-10, B-11, B-13

Biggame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-37,3-17,3-19 to 3-32,4-6 to 4-17, B-12, B-14
Biologicalresources . . . . . . . . . . . . . . 1-11 to 1-24,2-22,3-17 to 3-32,4-6 to 4-17,4-47,4-81,5-14

A-4, D-1 to D-58
Birds . . . . . . . . . . . . . . . . . . . . . . . . . . 1-11,3-17,3-20,3-23, 3-25,3-33,3-35,4-8,4-10, 4-11,4-56

Candidatespecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-28
Central . .. . . . . . . . . . . . . . . . . 2-40,3-6,3-13,3-25,3-35, 3-46,3-67,3-81,3-84, 4-11,4-25

4-40,4-63,4-65, B-1 1, C-2
Central . .. . . . . . . . . . . . . . . . . 2-40,3-7,3-13,3-26,3-35, 3-48,3-69,3-82,3-85, 4-12,4-26

4-41,463,4-66, B-1 1, C-2
Construction, Operation, andMaintenmce Plan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-8,2-19
Cultural resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-12 to 1-23,2-23,2-27,3-50, 3-76 to 3-92

4-1,4-24,4-57 to 474,4-79,4-82,5-2,5-9, 5-12,5-14,5-18,5-21
A-1, A-4, A-9, B-5, B-15

Earth resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . l-22, 3-g, 3-12,4-4,4-77,A-4
Economic . . . . . . . . . . . . . . . . 1-1 to 1-7,2-1,24,3-55 to 3-61,422,426 to 4-34,4-82,5-16,5-21
Employment . . . . . . . . . . . 1-4,1-6,2-31,3-55 to 3-59,4-27 to 4-34,4-78,4-82,4-84, 5-9,5-12, A-4
Endangeredspecies . . . . . . . . . . . . . . . . . . . . 1-11 to 1-20,2-24,2-37,3-21 to 3-32,4-8,5-14, B-14
Erosionpotential . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . 3-g, 3-11-3-17,4-4,A-4
Existinglanduse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-46.3-51. ~54,A-4

Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9 to 1-21,2-24,2-37,3-17 to 3-32,3-33 to 3-37,3-53
4-8 to 4-14,5-15 to 5-21

Floodplains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-10, 3-3, 3-5 t03-8,3-11,4-3,4-77> A-4
Future landuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-W. 3-54, 4-24,4-81,A-4

Generic mitigation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23,4-58,A-7
Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-g,3-32
Glen Canyon l(GCl) . . . . . . . . . . . . . 2-40,3-5,3-12,3-22,3-33, 3-44,3-65,3-80,3-81, 4-9,4-24

4-39,462,4-64, B-1 1, C-1

Gluing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l-24.2-33.3-3g to3-54, 3-57,3-5g,4-4,4-7
4-12, +19 to 426,4-78,4-81,483,5-11, 5-18

Ground water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5,4-3

Hmardous materials . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-24.2-32.2-33
Historica l . . . . . . . . . . . . . . . . . . . . . . . . . . 1-13,1-23,3-76 to 3-92,4-57 to 4-74,4-79,4-84, B-13
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Hopi . . . . . . . . . . . . . . . . . . 1-7, 1-8, 1-23,2-18,2-37,2-41, 2-42,3-39,3-40,3-47, 3-48,3-55,3-57
3-58,3-77 to 3-92,4-24,4-54,4-59 to 4-82

5-5,5-7,5-9,5-11,5-12, 5-14,5-15,5-18 to 5-21, A-10, B-5, B-10 to B-12, B-16, C-2
Hualapai . . . . . 1-7, 1-8, 1-23, 1-24,2-18,2-38,2-41, 3-2,3-8,3-15,3-17,3-19 to 3-21,3-27 to 3-31

3-37,3-39,3-49 to 3-51,3-55,3-57 to 3-59,3-71 to 3-73,3-80 to 3-92,4-14 to 4-16,4-45,4-54
4-59 to 4-82,5-5,5-7,5-9,5-11, 5-12,5-14,5-18,5-21, B-1, B-14, C-3 to C-5

Human . . . 1-6, 1-15,3-76,3-77,4-6 to 4-8,4-15,4-53,4-55,4-58, 4-61,4-84,5-7,5-11,5-20, 5-21
A-4, A-9

Jurisdiction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-9,2-18,2-24, 3-38,3-39,3-49,3-75,4-2,5-7

Kaibitol(Kl) . . . . . . . . . . . . . . 2-40,2-41,3-6,3-12,3-24, 3-34,3-46,3-67,3-81, 3-83,4-10,4-25
4-62,4-65, B-16, C-2

Land Use . . . . 1-19,1-24,2-8,2-18,2-37, 2-38,3-1,3-38 to 3-54,4-1,4-4,4-19 to 4-26,4-54,4-74
4-78,4-81,4-83,5-16, A-4, A-9, A-10, B-4, B-5, B-1 1, B-14-B-16

Licenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-g

Mammals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-17,3-19,3-20,3-23, 3-25,3-33-3-36,4-8,4-56
Mitigation . . . . . . . . . . . . . . . 2-8,2-20,2-22 to 2-24,2-36,2-41,2-43 to 2-45,4-1 to 4-79,5-5,5-12

5-14, A-5 to A-10, B-15

Navajo . . . . . . . . . . . . . . 1-1 to 1-8, 1-20 to 1-22,2-1,2-2,2-4,2-15, 2-18,2-36 to 2-38,2-41,2-42
3-3,3-13,3-19,3-21,3-24 to 3-26,3-34,3-36,3-39, 3-40,3-43 to 3-49,3-51,3-52,3-55 to 3-63

3-66,3-78,3-80 to 3-89,3-91,3-92,4-2,4-10 to 4-13,4-22,4-25,4-28, 4-32 to 4-34
4-54,4-59,4-62 to 4-72,4-74,4-76 to 4-78,4-80,4-82,5-1,5-5, 5-7

5-9,5-11,5-12,5-14,5-15, 5-17 to 5-23, A-1, A-2, A-8 to A-10, B-1, B-2
B-10 to B-13, B-16, C-1, C-2, C-4

Noaction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4.4-2.4-47
Noise . . . . . . . . . . . . . . 2-23,2-24,2-33,4-1,4-8, 4-47,4-48,4-74,4-78, 4-79,4-82,4-84, A-4, A-5
Northern lWest(NIW) . . . . . . . . . . . . . . . . 2-40,3-7,3-14,3-27,3-36, 3-49,3-86,3-89,4-13, 4-45

4-68,4-69, B-14, C-3
Northern . .. . . . . . . . . . . . . . . . . . . . 2-40,3-8,3-15,3-29,3-37, 3-51,3-72,3-86,3-90, 4-15

4-45,4-69,4-71, B-14, C-3

Northern . .. . . . . . . . . . . . . . . . . . . . 2-40,2-42,3-8,3-16,3-30, 3-38,3-53,3-74,3-87, 3-91
4-16,4-46,4-70,4-73, B-14, C-4

Northem4(N4) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-40,3-8,3-16,3-30,3-38, 3-53,3-74,3-88,3-91
4-16,4-46,4-70,4-73, B-14, C-5

Ownership . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. l-6.2-18.3-3g. 3-51,3-53,4-33

perennial streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-3, 3-5-3-7,3-20,3-21,4-3,4-8
Permits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-g
Prehistoric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-50. 3-76,3-78,4-57
Proposedaction . . . . . . . . . . . . . . . . . . . . . . . . 1-1,2-1,2-4,2-5,2-15, 2-35,2-42,4-1,4-6,5-2, A-7
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Rangeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-24,3 -3g,3-46,3-47,3 -51,3 -52,4-22,4-78
Reclamation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-5 .2-2g.2-34.2-37 .3-3g.5-l5.5-2O
Reliability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-- . . . . . .1-1.1-3. 1-4,2-4,2-26,4-7
Revegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - . . . .. 2-11. 2-2g.4-7.4-12
Rlparian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-37,3-17 to 3-31,3 -90,4-3,4-7 to 4-17,4-81

Scenic quality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-42,3-61 to 3-76,4-35 to 4-47,4-78,4-83
A-4, A-10, B-6, B-1 1, B-12, B-15

Socioeconomic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . ...-3-1. 3-55, 4-1,4-26, 5-g,A-4,A-5
Soils . . . . . . . . . . . . 2-27,2-37,2-38,3 -3,3-9 to 3-16,4-4 to 4-7,4-19,4-22,4-83, A-4, B-11, B-14
Southern . . . . . . . . . . . . . . . . . . . . . . 2-40,3-8,3-15,3-37,3-52, 3-73,3-87,3-90,4-16, 4-45

4-69,4-72, B-1 1, B-14, C-4

Southern . . . .. . . . . . . . . 2-40,3 -8,3 -16,3 -30,3 -38,”3-53, 3-74,3-88,3-91,4-16, 4-46,4-71
4-73, B-n, B-14, C-5

Springs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-27,3-3 to 3-9,3-17,3-24,3-28,3-30, 3-34,3-40
4-3,4-10,4-13,4-15, A-4

Streams . . . . . . . . . . . . . . . . . . . . . . 1-10 to 1-17,2-24,2-32,3-3 to 3-8,3-17,3-20,3-21,3-40, 3-64
4-3,4-4,4-8,4-77, A-4

Sutiace water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-5,4-3
Survey . . . . . . . . . . . . . . . . . . . . . . . . 1-15, 1-18, 1-21, 1-22,2-5,2-18,2-19,2-22, 2-23,2-30,3-17

3-23,3-25,3-32,3-78, 3-85,3-92, A-5

System (electrical) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---- l-l to l-7, 2-l to 2-4, 2-10,2-14,2-15
4-32,4-56,4-76,4-80, 5-2,5-9

Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-2
Threatenedspecies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...3-26. 3-28,3-31,4-10,4-15,5-14
Transportation . . . . . . . 1-10, 1-14, 1-16, 1-17,2-22,2-33,3-39, 3-45,3-47 to 3-49,3-51,3-52,3-59

5-16,5-18,5-20 to 5-22

Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-23,2-24,2-26,2-27, 2-29,3-11,3-13,3-17 to 3-31
3-61,3-63,3-66,3-68, 3-71,3-76,4-3,4-4,4-6 to 4-17

4-22,4-35,4-36,4-41, 4-49,4-53,4-55,4-56, 4-77,4-80
4-83,5-2, A-4, A-8, B-14

Visual . . . . 2-8,2-10,2-24,2-37,2-38, 2-41,2-42,3-1,3-11,3-40, 3-61,3-63-3-69,3-71-3-76, 3-79
4-1,4-24,4-35 to 4-47,4-57 to 461,4-74,4-78,4-79,4-82 to 4-84

5-2,5-9,5-11, A-1, A-4, A-9, B-1, B-4, B-10-B-15

Waterresources . . . . . . . . . . . . . . . . . . 1-10, 1-22,3-3 to 3-8,4-3,477,4-81,5-16, 5-18,5-21, A-4
Wilderness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-51.A-l.B-2.B-4
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APPE~H A - ROUTE SELECTION PROCESS

INTRODUCTION

The objective of the route selection process was to identify an environmentally preferred route for the
transmission line, starting at the Shiprock Substation in the Four Comers area of northwestern New
Mexico and ending at either the Mead Substation or the Marketplace Substation, both of which are
located in southeastern Nevada. The following sections describe the regional corridor siting study and
the NEPA environmental process (shown in Figure 2-10).

REGIONAL ENVIRONMENTAL FEAS~ILITY STUDY

In 1991 and 1992, DPA retained a consulting fm to complete a regional environment feasibility study
behveen the Four Comers area of New Mexico and southeastern Nevada to identify potential alternative
corridors for initial consideration. A regional study area was defined and included approximately 38,000
square miles across portions of New Mexico, Arizona, Utah, and Nevada. Boundaries were roughly
Farmington, New Mexico on the eas~ Las Vegas, Nevada on the wes~ the Arizona-Utah state border on
the north; and Hagstaff, Arizona on the south. (The Grand Canyon area was excluded.) Because existing
corridors are ofien used as dtemative locations for transmission lines, corridors of existing high-voltage
transmission lines (230kV and larger), interstate pipelines, and fiberoptic cables were identified. In some
locations, new corridors were conceptually delineated to connect existing corridors or to avoid a
potentially sensitive area. About 1,800 miles of alternative study corridors were identified during the
regional study.

The study relied heavily on information resulting from previous studies in the region. Federal land
management plans supplemented the studies. No field review or verification was conducted for this level
of study. For purposes of this study, four environment resource disciplines were evrduated-land use,
visual, biological and cultural resources. Evaluation of these resources provided (1) critical information
needed to identify opportunities and constraints to routing a transmission line, and (2) parameters for
more detailed studies at later stages of transmission line siting. Data gathered for the alternative study
corridors were mapped and analyzed to determine resource sensitivity. The sensitivity of a resource is
defined as a measure of the probable adverse response of each resource to direct and indirect impacts
associated with construction, operation, and maintenance of a 500kV transmission line. Criteria
considered in the sensitivity analysis included the value of the resource, protected status, and present and
future use.

The study resultd in the identification of feasible dtemative study corridors for further consideration and
indicated areas of potential environment concern. Potential constraints included various nationrd parks,
national monuments, wilderness and wilderness study areas, highly populated areas, and others. The
feasibility study provided a substantial knowledge of the environment of the region and of the issues that
would arise duting later environment investigations. The results of the study were documented in the
Navajo Transmission Project Regional Environmental FeaibiliQ Study (June 1992).
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NEPA EN~RONMENTAL PROCESS

In late 1992, DPA invited Western to participate in the project. As a Federal agency and project
participant, Western determined that an EIS should be prepared for the project in accordance with ~PA
(42 U.S.C. 4321), CEQ regulations for implementing NEPA (40 CFR 1500-1508), DOE NEPA
implementing procedures (10 Cm 1021), and other applicable regulations. The intent of the NEPA
environmental process is to assist in making decisions on proposed actions based on an understanding
of the environment consequences, and to ensure that Federd entities take actions to protect, restore, and
enhance the environment.

SCOPING

Scoping, the fwst step of the NEPA environment process, was conducted early in the project to identify
the range, or scope, of issues to be addressed during the environmental studies and in the EIS (40 CFR
1501.7). The public participation program was integrated with the environment process for NTP (refer
to Figure 5-l). Western solicited comments from relevant governmental agencies and the public,
organized and analyzed tie comments received, and identified and summarized the issues and concerns,

The process and results are documented in the Navajo Transmission Project Scoping Report (January
1994) and described in Chapter 5. Generally, comments and issues identified related to need for the
project, benefits, siting the alternative transmission line routes and the effects of those routes on the
environment, right-of-way acquisition and use, and health and safety concerns.

The results of the regional environmental feasibility study and scoping served as the basis to develop a
work plan, which provides the approach and schedule to accomplish the environmental studies and
prepare the EIS.

Alternatives Added and Eliminated as a Result of Scoping and Agencv Review

The segments of dtemative routes added as a result of scoping and agency review are explained and
shown in Appendix B.

Also as a result of agency review and comments received from scoping, several segments of alternative
routes were eliminated tier each rdtemative had been reviewed for environmental issues, public
acceptability, an~or engineering limitations.

Following scoping, the remaining alternative routes were approved for ~her study ~igure A-l).
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RESOURCE INVENTORY

Resource inventories (Table A-l), conducted primarily between July 1993 and June 1994, were
developed within alternative study corridors in sufficient detail to assess potential impacts that could
result from the proposed project. The width of the study corridor along each alternative route differed
for each of the resource disciplines depending on the area that potentirdly could be affected. The precise
location of the reference centerline will be determined tiough engineering surveys of the find route prior
to construction. Water, earth, biological, and paleontological resources were inventoried within a one-
mile-wide study corridor (0.5 mile on each side of the reference centerline). Land use, visual, and
cultural resources were inventoried within a six-mile-wide study corridor (three miles on each side of the
reference centerline).

TABLE A-1
ENWRON~NTAL RESOURCES STUDIED

Natural Environment Human Environment CtiturN Environment

Air Land Use Archaeologyand History
, existing land use
■ future landuse
■ park, preservation,and

recreation

WaterResources Socioeconomic Special-statusSites
■ springs ■ demographics
1 s~earns ■ housing
■ 100-yearfloodplains ■ employment

■ taxation

EarthResources VisualResources Tradition CulturalPlaces
■ soils ■ scenicquality
~ erosionpotential ■ views
■ mineralresources ■ viewersensitivi~
■ geotechnicalhmards ■ agencyvisualmanagement

objectives

BiologicalResources Noise
■ vegetation
■ wildlife
■ special-statusspecies
■ irnpo~nt or uniquehabitat
■ wetlands

PaleontologicalResources Healthand Safety
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To facilitate analysis, the alternative routes were divided into discrete segments called links, referred to
throughout the DEIS. The links are numbered along a study corridor from east to west. The other
resources (i.e., air, socioeconomic, and noise) are addressed regionally rather than by route. The initial
efforts of the investigation consisted of gathering and reviewing published and unpublished reports
documenting previous studies and projects. Existing maps of various scales and aerial photographs were
reviewed and interpreted for the area within the alternative study corridors.

Following the initial inventory effort, relevant Federal, state, tribal, and local land and resource
management agencies were contacted to update, refine, and verify information, and to solicit information
regarding agency issues, concerns, policies, and regulations. Comprehensive land and resource
management plans were reviewed. The data obtained were compiled and mapped on 7.5-minute and
1:100,000 scale U.S. Geological Survey ~SGS) topographic maps. All data were entered (digitized) into
a geographic information system (GIS) (Arcflnfo version 6.1 software) used for data storage,
management, and analytic and graphic output.

The preliminary results of the invento~ of resources were documented by link in the resource inventory
summaries. The summaries and maps (1:250,000 scale) were distributed to the cooperating agencies who
provided comments on adquacy and accuracy prior to proceeding with impact assessment and mitigation
planning.

~PACT ASSESSMENT AND ~TIGATION PLANNING

Potential environmentrd consequences from the project were determined through a systematic analysis
that included assessing impacts of the project on the environment, and how the impacts could be
mitigated most effectively. This impact assessment and mitigation planning process is summarized below
and illustrated in Figure A-2.

hpacts to the environment can result dirmtly or indirecdy from the project action and can be permanent,
long-lasting (long term) or tempor~ (short term). Long-term impacts are defined as those that would
substantially remain for the life of the project (50 years) or beyond. Short-term impacts are defined as
those changes to the environment during construction that generally would revert to preconstruction
condition at or within a few years of the end of construction. hpacts can be beneficial (positive) or
adverse (negative) and can vary in significance from no change or only slightly discernible change, to
a full modification of the environment.
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Proposed Action—The first step was to understand the proposed action and determine the types and
amount of disturbance that could occuq that is, the design and typical specifications of the project
facilities, construction techniques and equipment used, extent of construction, requirements for operation
of the transmission line, activities associated with routine maintenance, and activities associated with
abandonment if or when the facilities are no longer needed. The majority of potential impacts that could
occur would result from the activities associated with construction and include the following:

■ upgrading existing roads or constructing roads for access where needed
■ preparing tower sites, staging areas, batch plant sites
■ assembling and erecting tower structures
■ stringing conductors (e.g., wire-pulling and -splicing sites)

In addition, following construction, impacts on some resources would result from the presence of the
transmission line. Also, periodic maintenance activities could cause tempora~ impacts.

As part of the project description, the proponents, DPA and Western, commit to undertake certain
measures to protect the environment as standard practice for the entire project. These measures are
referred to as “generic mitigation” and are summarized in Table 2-3.

The amount of ground that could be disturbed as a result of project activities was estimated. Six levels
of ground disturbance were identified based on the extent of access road constructed or upgraded, as well
as disturbance at tower sites, staging areas, batch plant sites, etc. (see Table 2-4). Where the proposed
transmission line would parallel an existing linear facility such as a transmission line andor existing
access roads, new ground disturbance would be minimal, resulting in less potential impact. However,
if the proposed transmission line were sited in an area where there is no or little disturbance, new ground
disturbance would be greater. Refer to Figures 3-3 and 3-4 for locations of existing utility corridors along
the alternative routes.

A preliminary location of the transmission line within the alternative study corridors was established by
Western in 1993 and verified through aerial reconnaissance. This location was used as a “reference”
centerline for purposes of assessment. Figure 3-5 shows the location of the proposed transmission line
with respect to existing conditions (new corridor or parallel to existing facilities).

Initial Impacts+iven an understanding of the project description (Chapter 2) and the inventoried
information reflecting the existing environment (Chapter 3), each resource specialist determined the types
and amounts of impacts that could occur on their respective resources. Computer-assisted models were
developed to (1) estimate the level of disturbance that could result from construction activities and
(2) assess the impacts of construction on resources. Each specialist used the general methods designed
for the ~ EIS studies as a guideline and tailored the methods appropriately to the specific needs and
requirements of each resource study. Qualitative and quantitative variables of resource sensitivity,
resource quantity, and estimated ground disturbance were considered in predicting the magnitude of

low, moderate, and high. A low impact resultsimpacts, which are described generally in three levels—
when the proposed action is expected to cause slight or insignificant adverse change to the resource. A
moderate impact results when the proposed project action is expected to cause some adverse change that
may be substantial and mitigation may be warranted. A high impact results when the proposed action
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is expected to result in substantial or significant change to the resources and mitigation is warranted in
most cases. These levels were defined for each resource.

Mitigation+nce “initial” impacts were identified for each resource along the reference centerlines of
the alternative routes, measures to mitigate moderate or high impacts to the extent practicable were
recommended. In a limited number of instances, mitigation was recommended for low impacts. Also
through this process, a few key areas were identified that needed further refinement and evaluation of data
in order to recommend effective mitigation. “Selective” mitigation includes those measures or techniques
to which the project proponents commit on a case-by-case, or selective, basis after impacts are identified
and assessed. These measures provide a planning tool for minimizing potential adverse impacts.
Selective mitigation measures are shown in Table 2-7.

Once a preferred route is selected for construction of the transmission line, Western and DPA would
coordinate with the applicable regulatory andor land-managing agency to discuss how the mitigation
measures would be implemented on a site- or area-specific basis. For example, in a case where road
closure is recommended, Western and DPA would work with the applicable agency to refine the measure
and determine the specific method of road closure most appropriate for the site or area (e.g., barricading
with a locking gate, obstructing access on the road using an earthen berm or boulders, revegetating the
roadbed, or obliterating the road and returning it to its natural contour and vegetation).

Mitigation planning also is addressed in the Navajo Transmission Project Mitigation Plan, distributed
to the cooperating agencies in conjunction with this DEIS. The purpose of the Mitigation Plan is to
clarify the mitigation planning approach and the documentation of preliminary mitigation measures
recommended at this stage of the project. Table 2-9 summhzes the toti number of miles for which each
measure was recommended and committed along each alternative route. As the project progresses, the
plan would be refined and finalized in coordination with the agencies, and the detailed mitigation would
be incorporated into the COMP prior to construction.

Residual Impacts—The impacts remaining after mitigation has been applied are referred to as “residual.”
Potential residual impacts were reported on maps and tables that identify the locations and magnitudes
of potential resource impacts along the reference centerline.

The preliminary results of impact assessment and mitigation planning were documented by link in
resource technical summaries. The summaries and maps (1:250,000 sc~e) were distributed to the

cooperating agencies to review and provide comments prior to proceeding with the comparison of

alternatives and selection of the preliminary environmentally preferred route.

COMPARISON OF ALTERNAT~ ROUTES

The comparison of alternatives is based on a screening approach designed to assist in narrowing the
number of alternatives, mKlng choices, and ranking the remaining rdtemative routes. Individual links
of the routes evaluated were combined into segments of routes and ultimately entire routes, for purposes
of comparison.
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The screening and comparison process was implemented through a series of meetings conducted with
the interdisciplinary team of resource specialists (third-party consultant under Western’s direction)
representing the natural, human, and cultural resource studies under investigation for the NTP EIS.
Separate meetings were held to characterize impacts and to screen, compare, and rank alternatives.

For ease of comparison and presenting results, the project area was divided into eastern and western
areas. The Moenkopi Substation area represents the centrrd point in the network of links connecting the
eastern and western areas. It is the endpoint of the eastern alternative routes and the beginning point of
the western alternative routes. Three levels of screening were completed, as illustrated on Figure B-2.
~vel 1 screening focused on route comparisons in Iocdized areas, while bvel 2 screening areas focused
on larger subregional areas. kvel 3 scr=ning involved combining the most suitable routes from the first
two levels of screening, along with connecting links, to form complete routes in the eastern and western
portions of the project area. At each level of screening, impacts were characterized for each alternative,
and alternatives were compared and ranked according to preference. Less preferable alternatives were
eliminated from further consideration. The reasons for eliminating these alternative routes are provided
in Appendix B.

The results of the scr=ning process established the basis for (1) characterizing the impacts of remaining,
complete dtemative routes; (2) comparing and ranking those alternative routes; and (3) identifying the
environmentally prefemed

Characterizing Imuacti

alternative route(s).

The first step in comparing alternative routes was to characterize the impacts on resources in the areas
crossed by dtemative routes. Simply stated, the purpose was to assign general impact levels to routes
or route segments so that the magnitude of potential impacts could be clearly distinguished. General
impact levels also were assigned to the connecting links that join routes or route segments. During
interdisciplinary team meetings, each resource specialist (e.g., for water, earth, paleontological,
biologicrd, land use, visual, and cultural resources) reviewed the residud impacts (particularly high and
moderate impacts), baseline data, and key issues associated with the impacts. Key issues were those
identified through scoping, agency and public comments, and the environmentrd studies (see Table 2-6).
Considering the magnitude of potential impact, effectiveness of mitigation, and degree of concern
associated with the issues, the data were synthesized using professionrd judgment into one of five general
levels of potentiai impact for each resource (lowest to highest) on a case-by-case (area-by-area) basis.
Then, considering cumulatively the magnitudes and amounts (miles) of potential adverse effects, one
overall general impact level could be determined for each resource by route segments in each screening
area.

Com~arinz Alternative Routes

Through the comparison process, dtemative routes were fwst ranked for preference by resource and then
by the interdisciplinary study team. There was no explicit numeric weighting used in the comparison
process; rather, the relative importance of specific resource issues was viewed in context with other

Navajo Transmission Project Appendix A - Route Selection Process

September 1996 A-9



. . . . .

resource impacts and issues within a geographic setting. “Tradeoffs” of resource concerns were evaluated
on a case-by-case basis and varied depending on the magnitude and type of localized issues,
environmental setting, severity of impacts, and potentird to effectively mitigate individual resource
impacts and issues. For example, in one location substantial concern for an intensely sensitive traditionrd
cultural place may outweigh adverse impacts on viewers traveling through a scenic are~ while in another
area, potentially adverse impacts on scenic quality due to the presence of a transmission line may
outweigh adverse impac~ on an archaeology site because in this instance impacts on the archaeology site
can be mitigated more effectively than the impacts on scenic quality.

Ranking of the dtemative routes for overall environmental preference was then completed by the
interdisciplinary study team. The results of the comparison process highlighted routes with (1) the best
individud resource rankings, (2) locations that best addressed local and regional key issues, and (3) the
greatest opportunity for effective mitigation. As a result of the ranking, four eastern and six western
preliminary dtemative routes were retained and reviewed with the public and agencies during meetings
in May and June 1995.

Public Review

Following the comparison of dtematives and identification of the preliminary environmentily preferred
alternative routes, public meetings were held in 20 locations near the dtemative routes to update area
residents regarding the siting process; present the dtemative routes; provide information about
administrative, engineering, and environmentrd elements of the projecc and solicit questions and
comments to learn and understand the issues and concerns of the public regarding the project, particulmly
along the dtemative routes. Presentations, questions, and answers were translated into native languages
when appropriate or requested. Comments were documented, compiled, and analyzed. Although the
content of the questions and comments are often interrelated, they can be summarized into general
categories, similar to those from scoping. The general categories included administrative and financial,
need, benefits, siting, engineering, right-of-way and access, and herdth and safety. These are briefly
described in Chapter 5. The results of the public meetings have been used in the environment planning
process and will be used in decision making.

Further Resource Investigations

Comments from the public meetings and agencies prompted further investigation and refinement of data
for resources such as biological resources, land use, and tradition cultural places, primarily in the
eastern area.

In addition, the Bennett Freeze was reasserted in September 1995. The Bennett Freeze is a restriction,
or “freeze,” on development in an area (western portion of the 1934 reservation created by the 1934
boundary bill that defined the borders of the Navajo Nation) disputed by the Navajo and Hopi. The law
associated with the land dispute does not preclude rdl developmen~ rather, it prohibits development of
lands without written consent of both tribes. The four dtemative routes in tie eastern portion of the
project area would cross and could be affected by the Bennett Freeze. h the event that the Bennett Freeze
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is not lifted in the near future or results of the litigation affects development of the transmission line,
Western and DPA developed an alternative to facilitate implementation of NTP. Two segments of
alternative routes across Kaibito Plateau north of the Bennett Freeze area were identified and studied,
Also, two potential substations sites were identified along Western’s 345kV Glen Canyon-Moenkopi-
Pinnacle Peak transmission lines. The proposed NTP line could connect into the preferred intermediate
substation and NTP power could be “wheeled” over the existing transmission lines avoiding immediate
construction in the Bennett Freeze area.

The interdisciplinary team reviewed the results of the investigations, and re-evaluated the screening and
comparison of the alternatives routes in the eastern area (including the Kaibito Plateau alternatives). The
alternative routes compared in this DEIS are listed in Table 2-9 and shown in Figures 2-11 and 2-12, The
results of the comparison are shown by resource for each alternative route in Tables A-2 and A-3, and
summarized in Tables 2-14 and 2-15. The environmentally preferred alternative route is described in
Chapter 2.
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TABLE A-2
COMPANSON AND RANKING OF ALTERNAT~E ROUTES

EASTERN AREA

No Action GLENCANYON1 (GC1) KA~ITO 1 (Kl) CENTRAL1 (Cl) CENTRAL2 (C2)

LOCATION

Nolocation. GC1 is the longest of the four alternatives, K1 is the second longest alternative, C1 is the most direct alternative between C2 is the second most direct route
260.6 miles which is 73.9 miles longer than 244.7 miles, which is 58 miles longer Shiprock and Moenkopi. Cl is 186.7 between Shiprock and Moenkopi.
the most direct alternative,Cl. than the most direct alternativeroute, miles long and parallels existing C2,211 miles long, parallels
Approximately 19%of GC1 would bc new Cl. Approximately27%, or 65.9 transmission line or pipeline corridors for existing transmission lines for 6970
transmission line corridor. The majority of miles of K1 would be new approximately94% (176 miles) of the (145.3 miles) of the route. C2(
this route, 255.1 miIcs (98%) crosses the transmissionline corridor. Almost the route. Only 10.7miles (670)of this route crosses 175.9miles (83%) of the
Navajo Reservation, entire route (9970)crosses the Navajo would be new transmission line corridor, Navajo Reservationand 33. I miles

Reservation. the least of any alternative. Alternative (1670)of the Hopi Reservation,
route Cl crosses 150.7miles (81Vo)of
the Navajo Reservation and 33.I miles
(1870)of the Hopi Reservation,

WATERRESOURCES

There would be no impacts on Resource Preferenc~anking: 1 Rmource PreferencdRanking: 1 Resource PreferencdRanking: 1 Resource PreferencdRanking: 1
water resources. Impacts on water resources wouldbe low. Impacts on water resources would bc Impacts on water resources would be Impacts on water resources would

GC1crosses the San Juan River, and two low. K1 crosses the San Juan River, low. Cl crosses the San Juan River, and be low, C2 crosses the San Juan
springs arc known within 600 feet of the and three springs arc known within has the most springs (5) within 600 feet River, and two springs are known
reference centerline, Impacts would be 600 feet of the referencecenterline. of the referencecenterline. Impacts within 600 feet of the refcrcncc
avoided by spanning and carefully placing Impacts wotdd be avoided by would be avoided by spanning and centerline, Impacts would be
the towers, spanning and carefully placing the carefully placing the towers, avoided by spanning and carefully

towers. ~lacirr~the towers.
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TABLE A-2
COMPAWSON AND RANKING OF ALTERNATIVE ROUTES

EASTERN AREA

No Action GLENCANYON1 (GC1) KA~ITO 1 (Kl) CENTRAL1 (Cl) CENTRAL2 (C2)

EARTHRESOURCES(SOILS)

There would be no impacts on R~ource Preferenc~ntig: 2 Rwource Preferenc-nking 2 Rwource Preferenc@anMng: 1 Rwource Preferenc~ankin& 1
soils, Impactson soils are generallycharacterized Impactson soils are generally Impacts are generallycharacterizedas Impactson soils are generally

as low, with moderate impacts associated characterizedas low, with a section of low. Cl crosses 126.2miles (6870)of characterized as low. C2 crosses
with the Marsh Pass area where new moderatealong the same area soils with higtisevere erosion potential. 116.9miIes of soils with
corridor would be required in steep terrain. described in GCI, K1 crosses the The preference is based on a combination higtisevere erosion potential
GC1 is one of the lerrstpreferredroutes, secondgreatest distanceof soils with of the least amountof ground disturbance (55%). While C2 crosses the least
because it crosses the greatest amount of hig~severe erosion potential, 172.6 in reIationto the amount of erosive soils. amount of highly erosive soils,
soils with higtisevere erosion potential, miles (7170). The limitedamount of ground there would be greater amount of
181,5miles (70%). disturbanceis because the existing ground disturbance along Link 462,

transmissionline would be paralleled. which would be a new corridor.

BIOLOGICALRESOURCES

There would be no impacts on Resource Preferenc~anking: 1 Resource Preferenc~anking: 1 Resource Preferenc*anking: 2 Resource Preferenc~anking: 1
biologicalresources. Impacts along this route are characterizedas Impactsalong this route are generally Impacts are characterizedas low, C1is Impacts are characterizedas low.

low. Special status species habitats characterizedas low, rmdsimilar to the least preferredof the eastern area C2 was ranked as a first preference
primarily exist in three areas along GCI. GC1, K1 has been ranked a first alternativesfor biologicalresources. Cl along with GC1 and KI for
Mesa Verde Cactus and the Mancos preferencefor biologicalresources. crosses the greatest amount of known biological resources.C2 minimizes
milkvetch occurs (potentially)in the area of Potential impactson special status special status species habitat, including potential impactson sensitive
The Hogback (Links 100and 120). Raptor species are generally the same as GC1. Mexican spottedowl and Chuska tassle- biological resources by avoiding
habitat exists on Black Mesa and other This alternativecrosses the Kaibito eared squirrel in the Chuska Mountains, the Chuska Mountains (Cl) and the
cliffs in the area (Links 504 and 561). Plateau where no additionalspecial and Mesa Verde Cactus in The Hogback northern portion of Black Mesa
Special status fish s~cies inhabit the San status species or habitat have been area. Cl also crosses the only area of (GCI and Kl). However, using
Juan River. GC1 crosses 62.6 miles of big identified. KI crosses 62.6 miles of ponderosapine in the project area along Link 462 would result in 65.7 miles
game habitat. The combinationof avoiding big game habitat. Link 700 in the Chuska Mountains, Cl of new corridor and could disturb
sensitiveresources associatedwith tie crosses 103.9miles of big game habitat, potential habitat for Tusayan
Chuska Mountains,and reducing ground which is the most of the eastern area rabbitbrush,Tusayan flameflower,
disturbanceby parallelingexisting alternatives. and Navajo sedge.
transmissioncorridors resulted in ranking
GC1 as first preferencefor biological
resources.

.-—
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TABLE A-2
COMPANSON AND RANK~G OF ALTERNATIVE ROUTES

EASTERN AREA

No Action GLENC~ON 1 (GC1) ~~ITO 1 (Kl) CENTRAL1 (Cl) CENTWL 2 (C2)

PALEONTOLOGICALRESOURCES

The environmentwould remain R=ource Preferenc~nkksg: 2 Rwource Preferenc~nking: 2 Rwource Preferenc~anking: 1 Resource Preferenc~anking: 1
as it presentlyexists. ~ls Potential impactson paleontological Impacts along K1 have been generally Impacts are generally characterizedas Impacts are generally characterized
alternativewouldforego the resources along GC1 are generally characterizedas low. Similar to GC1, low. Cl crosses 160.5miles (86%of the as low. C2 crosses 170.9miles
oppofirrnityto developdetailed characterizedas low. GC1 crosses 196.7 K1 crosses 194.7miles (80% of the route) of deposits with a high potential (81% of the route) of deposits with
inventoriesof potentially miles (7570of the route) of depositswith a route) of deposits with a high potential for scientifically importantfossils, The a high potential for scientifically
importantpaleontological high potential for scientificallyimportant for scientificallyimportant fossils. preference for this route is based on the important fossils, Impacts are
resources. fossils in New Mexico and Arizona, Similar to GC1, this alternative is potential to minimize impactson fossils generally characterized as low,

especially in the ChirtleFormationalong ranked second or least preferred, by paralleling an existing transmission This alternative would require 65.7
Links 1383and 1384. This akemative, line, miles of new corrido~ however,
along with K1 has the greatest potential to this does not result in a substantial
encounter fossils during constructionand is difference in impacts in comparison
ranked second or least preferred, with C 1,and also has been ranked

as preferred,

LANDUSE

There would be no impacts on Resource Preferenc~nMng: 2 Resource Preferenc~anking: 1 Resource PreferencdRanking: 1 Resource Preferencfianking: 1
land use, Impacts along GC1 arc characterizedas Impacts are characterizedas low and Overall, impacts are characterized as low Based on mitigation potential,

low-to-moderateand moderatealong much moderate, Approximately 1,374acres and moderate. Approximately 1,018 impacts are characterizedas low-to-
of the route, Approximately 1,436acres of of potential rangeland would be acres of potential rangeland would be moderate. Approximately 1,207
potential rangeland would be disturbed disturbed short term and about 152 disturbed short term and about 86 acres acres of potential rangeland would
short term and about 135acres of potential acres of potential rangeland would be of potential rangeland would be dis- be disturbed short term and about
rangelandwould be displaced long term displaced long term along the entire placed long term along the entire alter- 153acres of potential rangeland
along the entire alternative. Twenty-one alternative. K1 has 19residences native. Cl crosses the most irrigated (1.6 would be displaced long term along
residencesare located within 500 feet; within 500 feet and impacts on miles) agriculture, There are 32 resi- the entire alternative. C2 has the
however, all direct impacts on residences potential residences within the right- dences within 500 feet of the reference least number of residences within
within the NTP right-of-way wouldbe of-way could be mitigated. K1 was centerline, However,direct impacts to 500 feet (10), and direct impacts to
avoided through mitigation. GC1crosses ranked as first preferencealong with residences within the right-of-waycould residences within the right-of-way
lands planned for open space (0.8 mile) and routes C1and C2. be mitigated. About 50.9 acres of lands could be mitigated, C2 is ranked as
industrial (0.9 miIes) in the city of Page, are suitable for timber harvest. In the first preference with K1 and Cl.
GC1 has been given a ranking of second, or Chuska Mountains, impacts are
least preferreddue primarily to its length characterizedas low-to-moderateand
and planned land use in the Page and moderate and C1 is ranked first
Lechee areas. preference along with routes K 1 and C2.
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TABLE A-2
COMPARISON AND RANKING OF ALTERNATIVE ROUTES

EASTERN AREA

No Action GLENCANYON1 (GC1) KA~ITO 1 (Kl) CENTRAL1 (Cl) CENTRAL2 (C2)

.VISUALRESOURCES

There would be no impact on Resource Preferenc~nkin& 3 R~ource Preferenc~nking: 3 Resource Preferenc*anking: 1 Resource Preferenc~anking: 2
visual resources. The impacts along much of this route are K1 is very similar to GCI with the Cl parallelsexisting transmissionlines Impactson visual resources rdong

characterizedas low to moderate,moderate exceptionof the crossingof the almost entirely (95V~).Becauseof these C2 arc gcneraIly Iowto moderate,
based on existing transmissionlines KaibitoPlateau. The impactsalong existingconditions,a majority of this with some high impacts resulting in
paralleled. GC1 would, however,result in most of this route is also characterized akerrrativewould result in low impacts weas of new corridor along Link
14.5miles of high impact on scenic quality as low to moderate;moderatebased on on visual resourceswith only limited 462 in the vicinity of Sweetwater,
in areas of new corridor at Red Point Mesa existing transmissionlines paralleled, areas of moderateand high impacts. Carson Mesa and the ChirrIe
Cliffs and along the northern edge of Black High impactsassociatedwith K1 High impacts are restricted to 0.6 miles Valley. C2 crosses 23.8 miles of
Mesa near Marsh Pass. GC1 crosses the include 14,5miles of high impact on of views from residences in a localized high impactson residential views in
greatest amount of residentialviews within scenic quality, K1 crosses the second area of new comidorlocated to the west this area and also would result in
0.0 to 0,5 miles (72.5 miles) resulting in greatest amountof views within 0.0 to of The Hogback. The predominanceof 1.1miles of high impact on
high impacts for 25.8 miles in areas of new 0,5 miles from residences(63.8 miles) low impactson scenic quality, and views moderatelysensitive roads. This
comidor. High impactson highIysensitive and results in 24.4 miles of high from residences, roads, and recreation alternative was ranked as a second
roads total 1.2miles. Based on these high impacts in areas of new corridor. 1.2 weas has resulted in ranking Cl as a first preferencefor visual resources.
impacts,GC1 has been given a ranking of miles of high impacton highly preferencefor visual resources.
third preference for visual resources, sensitiveroads would result. Based on

the similarityto GC1, this alternative
was given a ranking of third
preferencefor visual resources.

. .—
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TABLE A-2
COMPAWSON Am RANKING OF ALTERNATE ROUTES

EASTERN AREA

No Action GLENCANYON1 (GC1) KA~ITO 1 (Kl) CENTRAL1 (Cl) CENTRAL2 (C2)

CULTURAL~OURCES

Archaeologyand History

The environmentwould remain Rmource Preferenc@nking: 2 R~ource Preferenc~nking: 2 Rwource PreferencdRankin& 1 Rwource PreferencdRanking: 1
as it presentlyexists and conflicts Impacts on archaeologicaland historical KI is ranked the same as GC1 and has Cl is ranked as preferred, along with C2. Impacts on archaeologicaland
with heritage preservationwould sites ore rated as moderate for 96.8 miles 112.3miles of moderate impacts and The potential to satisfactorilymitigate historical sites are similar to those
be avoided, This akernative and low for 163.8miles. These ratings are 132,4miles of low. K1 is essentially impacts to archaeologicaland historical of C1,although C2 is somewhat
wouIdforego the opportunity to based on the use of helicopterconstruction the same as GC1 except K1 would be sites is high, and residual impacts are not Iongcrand 14.6more miles arc
developdetailed inventoriesand techniques to avoid blading of new roads in new transmissionline corridor across projected to be significant. rated as having moderate impacts
recoveryof archaeologicaldata unroaded, high sensitivityareas for about the KaibitoPlateau resuking in more and 9,7 more miles as low impacts.
that might be undertakento 15.4miles along Links 504 and 561 on the miles of moderate impacts.
mitigate impacts. northern edge of Black Mesa.

Special Status Sites

The environmentwouIdremain Resource PreferencdRanking: 1 Rwource Preference Ranking: 1 Resource Preference Ranking: 2 Resource Preference Ranking: 2
as it presentlyexists and conflicts GC1 would result in low impactson a Impacts on special status resources Impactson special status cukural C2 and Cl are projected to have
with heritagepreservationwould single special status cultural resource—the wouIdbe low and identical to those of resources are rated as moderate (Hopi moderate impacts on Hopi Taawa
be avoided. Cameron Bridge, which is listed on the GC1. Taawa tribal park) or low (Cameron tribal park and low impacts on the

National Register of HistoricPlaces. Bridge, listed on the National Register of Cameron Bridge. C2 avoids the
HistoricPlaces; Pictured Cliffs site and Pictured Cliffs site and Mitten
Mitten Rock ArchacologicaIDistrict, Rock ArchaeologicalDistrict.
both listed on the New Mexico state
register).
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TABLE A-2
COMPANSON AND RANKING OF ALTERNATIVE ROUTES

EASTERN AREA

No Action GLENCANYON1 (GC1) KAIBITO1 (Kl) CENTWL 1 (Cl) CENTWL 2 (C2)

Traditional Cultural Places

The environmentwould remain = w m w
as it presentlyexists and conflicts
with heritage preservationwould Rwource Preferenc~nking: 1 Raource PreferencWanking: 1 Rwource Preferenc~anking: 3 Resource Preferenc~anMn& 2
be avoided. This akernative A special study of Navajo traditional K1 also has 9.4 miles of high impacts C1is ranked as the least preferred. High C2 is projected to have 46 miles of
would forego the oppofiunity to cultural places projects that GC1 would in the Marsh Pass area and is ranked impacts are projected for 74 miles. The high impacts. C2 avoids the highly
developdetailed inventories. have 9.4 miles of high impacts in the Marsh as preferred along with GC1. most sensitive areas are in the Chuska sensitive areas in the Chuska

Pass area along Links 504 and 561. GCI, Valley and Chuska Mountains(Link Valley and Chuska Mountains
along with K1, are ranked as the most 700) and Black Mesa (Link 780). crossed by Cl, but does cross the
prefemed. High impacts are in areas where sensitive areas on Black Mesa
the route goes through sacred areas or (Link 780).
follows routes of travel recounted in
ceremonial stories, or where new corridor
would be built through moderate and high
sensitivityzones.

The environmentwould remain ~ ~ ~ ~
as it presently exists and conflicts
with heritage preservationwordd Resource Preferenc@nking 3 Resource Preferenc-nking: 2 Resource PreferencdRanking: 1 Resource PreferencdRanking: 2
be avoided. This alternative GC1, is ranked as least prefemedbased on K1 along with C2 is ranked as second C1is ranked as preferred. The impact C2 has an impact score of 169,
wouldforego the opportunity to impact scores detemined by a special study preference. The K1 impact score is score is 134,reflecting the presence reflecting the presence within a six-
developdetailed inventories, of Hopi traditional cultural places. The 168reflecting the presenceof 44 ritual within a six-mile-widestudy corridor of mile-widecorridor of 66 known

GC1 impact score is 185,reflecting tie places, of which 12 are likely to be 64 known traditional riturdplaces, of ritual places, of which one is likely
presence within a six-mile-widestudy directly crossed, and 13nonritual which one is likely to be directly crossed, to be directly crossed, and 4
corridor of 48 known ritual places, of which areas, of which7 are likely to be and five nonritual use areas, none of nonritual traditional use areas, none
12ore likely to be directly crossed, and 12 directly crossed. which are likely to be directly crossed. of which are hkely to be directly
nonritual traditional use areas, of which 6 crossed.
are likely to be directly crossed.
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APPEm~ B
ALTE~ATNE ROUTES ADDED - EL-ATED

As stated in Chapter 2 and Appendix A, a number of segments of alternative routes were added to or
eliminated from the study. These dtematives have been added or eliminated as a result of (1) scoping
and agency review, and (2) the environmen~ analysis. The purpose of this appendix is to briefly explain
the reasons for adding and eliminating rdtematives. (Appendix A provides an explanation of the route
selection process.)

ALTERNATIVE ROUTES ADDED AS A RESULT OF SCOP~G AND AGENCY REWEW

The locations of these dtemative routes, labeled A through M, are shown in blue on Figure B-1.

A—Afierti.ve across the Huabpai Indian Reservation This dtemative route parallels the APS
500kV line across the Hudapai Reservation. ~ls route was initially considered for detailed studies,
but in mid-1993 the Hudapai Tribal Councfl askd Western to eliminate consideration of a new line
across the reservation. However, in January 1994, the Hualapai reconsidered and requested that the
route be included in NTP as an alternative.

B—Alternative in the vicinity of Hackberry This dtemative was added because of siting
constraints identified by Western during the cons~ction of the Mead-to-Phoenix 500kV transmission
line through the community of Hackbe~.

C—Alternatives in the vicinity of Seligman and Aubrey Valley As a result of the mid-1993
Hualapai decision for no new line across the reservation, several dtematives were added west of
Aubrey Vrdley for the primary purpose of providing north or south connections to initially identified
routes.

D—Alternatives through the Kaibab National Forest These routes were added to provide
connections from the potential Lava Point Substation site to the northern dtemative in the western
portion of the project area h addition, anotier route was added to the east of the existing dtemative
routes to respond to visual concerns expressed by the Forest Service for users of the Arizona Trail.

E—Alternatives in the vicinity of Preston Mesa These routes near Preston Mesa were added to
provide a “cut-off’ along the northern route in the event that a connection witi a substation in the
Page area (e.g., Glen Canyon Substation) is not needed.

F—Alternative in the vicinity of Kayenta As suggested by NS, this route was added to diverge
from the existing 230kV line to avoid locating a second transmission line through the Monument
Valley Navajo Tribal Park.

G—Alternative through the Chinle Valley This route was added to provide an dtemative that
avoids a crossing of the Chuska Mountains because of concern expressed by the BW and the Navajo
Nation.
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H—Alternatives in the vicinity of the San Juan Generating Station and the Four Corners Po}ver
Plant Several routes were identified paralleling existing utility corridors because of concern
expressed by the BLM for The Hogback ACEC and threatened and endangered plant species in the
area.

I—Alternative in the vicini~ of Gallup and St. Michaels BIA requested that this easternmost
corridor be added as a means of accessing the southern corridors while minimizing impacts on the
Chuska Mountains.

J—Alternative in the vicinity of Dilkon This route was added to avoid impacts on numerous
residences dispersed in the area.

K—Alternatives in the vicinity of the Fbgstaff Substation Because of input from Western, Forest
Service, and NPS, several alternatives were added to provide an option for Western to access its
Flagstaff Substation located south of 1-40.

LAlternative in the vicinity of Tribal Route 15 southeast of Sunset Crater This alternative route
was added as a result of input from the Forest Service to avoid crossing the Beale Wagon Road and
to minimize crossings of Tribal Route 15. This alternative route parallels an existing pipeline
corridor.

M—Alternatives in the vicinity of Page This alternative route was added at the suggestion of the
city of Page to minimize impacts on land uses in the city of Page and the Glen Canyon NRA.

N—Alternatives Crossing the Kaibito Phteau These two alternative route segments were added
as opportunities around the Bennett Freeze area, reasserted in late September 1995.

ALTERNATIVE ROUTES EL~INATED AS A RESULT OF SCOPING AND AGENCY
REVIEW

This section addresses the reasons that alternatives were eliminated as a result of scoping and agency
review. The locations of these alternative routes, labeled 1 through 10, are shown in red on Figure B- 1.

w l—Alternative paralleling the extiting Navajo to McCullough 500kV Transmission Line As
depicted in the Navajo Transmission Project Regional Environmental Feasibility Study (June 1992),
this alternative was located west of the Glen Canyon darn and north of the Grand Canyon in Atizona,
and then proceeded south to the Eldorado and McCullough substations southeast of Boulder City,
Nevada. During initial agency meetings a number of environmental issues associated with this
alternative were identified including (1) proximity to wilderness areas in Arizona and Nevada;
(2) crossing the Virgin River (eligible as wild and scenic); (3) crossing the Moapa Indian
Reservation; (4) desert tortoise habitat (5) raptor habitat (6) bighorn sheep habitat (7) residences;
(8) a proposed BLM land exchange in the Henderson are~ and (9) crossing the Sunrise Mountain
Instant Study Area (ISA). The Sunrise Mountain ISA protects unique geologic, biologic, and
aesthetic values to be managed by BLM’s WSA interim management policy, preserving the area’s
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existing wilderness values until acturd wilderness sta~s can be determined. This management policy
restricted any future development of new transmission line projects through the ISA. Because
legislative action to change the current management status is pending and a resolution is uncertain,
this alternative would not meet the proposed project need or in-service date. Based on these issues
and concerns, BLM and Western recommended that this alternative be dropped from further
consideration.

w 2—Alternativeparalleling I-40 betieen the communities of Seligman and Kingman south of Linb
1720, 1960, and 2000 This alternative paralleled an existing pipeline corridor from the Juniper
Mountains to US 93, and then paralleled the Western 345kV Mead-to-Liberty transmission line. This
corridor contains approximately five underground pipelines, which would mean potential
construction and right-of-way conflicts in areas of restrictive terrain. Potentially significant impacts
on viewers from 1-40 and from concentrated residential development near the intersection of 140 and
US 93 resulted in Western’s recommendation to eliminate this dtemative from firther consideration.

H 3—Alternative paralleling historic Route 66 through the Aubrey Valley As depicted in the
Regional Environmental Femibility Study, this rdtemative was located near Chino Point on the south
end of the Aubrey Cliffs and terminated approximately 14 miles to the northwest near the Pica
railroad siding. This corridor roughly paralleled historic Route 66 and the Topeka & Santa Fe
Railroad alignment. The BLM Kingman Resource Area expressed concern about the potential for
high visual impacts on views from historic Route 66. The combined effect of high structure contrast,
sensitive views, and a long viewing duration would result in potentially significant visual impacts,
and resulted in elimination of the alternative from Mher consideration.

■ &Alternative in the vicinity of Seligman, Arizona Another alternative in the Regional
Environmental Feasibili~ Study paralleled an AT&T fiber optic cable and El Paso Naturrd Gas
Company (EPNG) pipeline near the community of Seligman, Arizona. The eastern portion of this
route began along the fiber optic corridor approximately six miles west of the western boundary of
the Kaibab National Forest and continued west to a crossing at historic Route 66 approximately three
miles east of Seligman. The western portion of this route remained north of 1-40 and paralleled the
EPNG pipeline for approximately nine miles from the fiberoptic cable crossing at historic Route 66
to a point south of Black Mountain.

Potentially significant impacts on land uses and visual resources were identified along this route.
Extensive residential development was identified five to ten miles west of Seligman and north of 140,
and the Seligman airport is oriented toward the proposed rdignment. Visurd impacts would result
because the tower structures would dominate the foreground views from residences. Because of
potentially significant land use and visurd impacts along this route near the town of Seligman,
Western recommended that this rdtemative be eliminated from further consideration.

■ 5—AUernative through the Big Boquilk Ranch ~ls dtemative crossed the Big Boquillas Ranch
and Aubrey Cliffs to the west, approximately one mile south of Round Mountain and Trinity
Mountain, then continued into the Aubrey Valley and terminated near the Pica raikoad siding.
Western recommended that this rdtemative be eliminated because of engineering constraints
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associated with difficult terrain located at the base of Round Mountain, the crossing at Big Chino
Wash, and along the Aubrey Cliffs.

■ &AUernative through the Hopi Buttes This alternative was located approximately seven miles
north of Dilkon in the distinctive landscape of lava-capped buttes and small mesas known as the Hopi
Buttes. Located among the buttes and mesas are numerous residences and ranches, resulting in a high
potential for dwect conflicts with a transmission line and right-of-way. The area also was identified
as having cultural and religious significance to the Hopi Tribe, whose reservation is located north of
the Hopi Buttes. Because of the probability of significant impacts on land use and culmral resources,
the eastern portion of this alternative was realigned to the south.

■ 7—Alternative paralleling the Transwestern Pipeline codor west of Window Rock This
rdtemative parrdleled the existing 30-inch-diameter Transwestem pipeline corridor from the EPNG
Window Rock Pumping Station southwest to the EPNG pipeline corridors approximately eight miles
east of Greasewood. Western recommended that this dtemative be eliminated from further
consideration because of potentird conflicts associated with approximately 20 residences located
immediately adjacent to the existing pipelines, and a paved airstrip located within the alternative
study corridor.

w 8—Alternatives in the vicinity of the Four Corners Power Pbnt and the San Juan Generating
Station Early in the project Western and DPA decided it would be most advantageous to use
Western’s Shiprock Substation as the eastern terminus for NTP. Therefore, several links emanating
from either of the two generating stations were no longer needed and eliminated from further
consideration.

N 9—Alternatives paralleling a fiber optic cable corridor through the Coconino National Forest
Four alternative links pmrdleled an underground east-west AT&T fiber optic cable and a major
coaxial cabk that crosses the Coconino and Kaibab national forests north of Sunset Crater National
Monument and the San Francisco Peaks. Representatives from the Coconino National Forest
requested that these links be eliminated from firther consideration. Even though the corridor is
identified in the Forest Plan map as an ‘Existing Communications CorridorWotential Upgrade;’ the
Forest Service stated that an overhead 500kV transmission line would not be a compatible use of the
corridor. The transmission line, an overhead facility, would be intrusive visually in this area of the
forest and the major coaxial cable could be affected by the transmission line. For these reasons and
since there were other viable east-west rdtemative routes, the alternative was eliminated.

■ 10—Alternatives in the vicinity of the Glen Canyon Substation When Western determined that
it would not be necessary for the transmission line to proceed into Glen Canyon Substation, several
alternatives leading to the Glen Canyon Substation were eliminated from firther consideration.
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ALTERNATIVE ROUTES EL~~ATED AS A RESULT OF ENWRON~NTAL ANALYSIS

All of the alternative routes studied are shown on Figure A-1. As explained in Appendix A, these
alternatives were inventoried to determine the environmental resources present and assessed to identify
potential impacts. Then the dtematives were systematically screened and compared to identi@ the most
environmentally preferable alternative routes, thereby narrowing the number of alternative routes to be
compared and addressed in the DEIS.

To facilitate screening and comparison, the project area was divided in tw~the eastern area and western
area. The alternatives in each area were then reviewed (scr=ned) at three levels including local ~vel 1),
subregional (kvel 2), and regional ~vel 3) areas. Through the scr~ning process, rdtematives defined
by individual links or combinations of different links were compared. The comparison of alternatives
at these three levels resulted in the identification of prefemed pathways between two common endpoints
for each level of screening. Those links that were unique to alternatives that were considered less
desirable were eliminated as shown on Figure B-2. This screening process resulted in the identification
and initial ranking of complete dtemative routes in the eastern and western areas that were presented to
the public and agencies for review during the summer of 1995. Through this review, a limited number
of key issues were identified. This process led to refinement of certain data, additiond analysis, and
identification and screening of new dtematives in selected locations in the eastern area.

A summary of the rdtemative links eliminated during the scr=ning process are illustrated in Figures B-3
and B4. An overview discussion of the dtematives eliminated as a result of screening are summarized
below.

EASTERN AREA

Level 1 Screening—Local Areas

Initially, nine separate Uvel 1 screening areas were evaluated in the eastern portion of the project area.

H San Juan/Four Corners area (Linh 200, 220, 260, 280, 320, and 680) The key factors that
influenced the elimination of specific finks in tis area are potentird impacts on residential and public
land uses, scenic qudl~ in and around The Hogback, views from residences, and two special status
cultural resource sites @ictured Cliffs and Hogback Chaco Protection Site). Potential impacts
associated with the crossing of the San Juan River and agricultural lands were assumed to be
mitigable. Those links in proximity to the highest density of residential development and to the
Pictured Cliffs or Hogback Chaco Protection Site were eliminated.
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E Monument Valley area (Linh 480, 520, and 540) Link 480 was eliminated primarily because it
crossed the Monument Valley Navajo Tribrd Park for a toti distance of 4.5 miles. Although the
proposed transmission line could have paralleled the existing 230kV line across the Tribal Park, NPS
recommended that the Tribal Park be avoided. Even through Links 520 and 540 paralleled the
existing 230kV line, the links were eliminated because of potential impacts on residential
development in the Marsh Pass area rdong U.S. Highway 160.

■ Gallup area (Link 820 and 880) Links 820 and 880 paralleled a buried pipeline where there would
be higher impacts on visual resources than the alternative links that follow an existing 115kV
(overhead) line (Links 840 and 860). There rdso is a higher density of residentird development rdong
the pipeline corridor.

■ Preston Mesa area (Link 583) Link 583 was eliminated because of potential impacts on Navajo
traditional cultural places, crossing of a Hopi riturd place, and higher visual impacts on residential
viewers.

■ Glen Canyon area (Links 1388,1392, and 1396) These links were eliminated because they crossed
a Hopi ceremonial hunting area and two Hopi rock collection areas, and because they were generally
adjacent to a higher-density residential development in the vicinity of Coppermine than Links 1389,
1393, and 1397.

■ Tlze Gap area (Link 1382) The comparison betw=n Links 1382 and 1383 resulted in only a slight
difference; the links are parrdlel and close to one another, and both parrdlel existing 345kV
transmission lines. However, Link 1382 was eliminated because of higher level of potential ground
disturbance from construction and the number of residences in proximity.

■ Cameron area (Link 1385) Similar to The Gap area, Links 1385 and 1386 parallel and are
generally close to one another. Link 1386 was retained as a continuation from Link 1383 as it
parallels the same existing 345kV line, which would result in less construction disturbance and was
a first choice preference for all resources.

■ Flagstaff area (Link 1240) Link 1240 crossed the Ridge Ruin Archaeological District, a special
status cultural resource listed on the National Register of Historic Places. In addition, because this
link did not follow an existing utility corridor, there would be a greater potential for higher impacts
on archaeological resources.

■ Sunset Crater area (Link 1180) Link 1180 followed an existing pipeline corridor, but there would
be higher impacts on views from residences. There dso is higher density residential development
rdong this link and impacts on Navajo tradition culturrd places are higher than for Links 1200 and
1280.
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Level 2 Screening4ubregional Areas

As a result of the initial Level 2 screening in the eastern portion of the project area, two links were
eliminated.

■ Wupatki area (Link 1100) Link 1100 would have been a new corridor. Alternatives including Link
1110 would be longer and would result in high impacts on archaeological resources, Navajo
traditional cultural places, scenic quali~, and residential views. In addition, Link 1100 followed
Links 1320 and 1340 near Sunset Crater and Wupatki National Monuments.

■ Chuska area (Link 800) Link 800 would have been a new corridor for approximately 50 miles
extending south from Ventana Mesa to west of Greasewood. High impacts on scenic quality and
residential views would have resulted. Also, Link 800 was located in an area of high sensitivity for
Navajo and Hopi traditional cultural places. Connections with Link 800 required the crossing of the
Chuska Mountains along Link 700, resulting in additional high impacts on Navajo traditional cultural
places and concerns for biology and proximity to residences.

Level 3 Screenin~ —Re~ional Areas

The third level of screening involved creating complete alternative routes from the remaining links,
between the Shiprock and Moenkopi substations. The comparison of these alternatives focused on the
elimination of the least environmentally preferable. Of the 12 alternatives (listed below), eight were
eliminated from firther consideration. With the elimination of these alternative transmission line routes,
the Lava Point Substation and Flagstaff Substation were also eliminated.

■ Glen Canyon 1 (GC1) ■ South-central 3 (SC3) (eliminated)
■ Northern 1 East @lE) ■ South-central 4 (SC4) (eliminated)
■ Central 1 (Cl) ■ Southern 1 (S 1) (eliminated)
■ Central 2 (C2) ■ Southern 2 (S2) (eliminated)
■ South-central 1 (SC1) (eliminated) ■ Southern 3 (S3) (eliminated)
■ South-central 2 (SC2) (eliminated) ■ Southern 4 (S4) (eliminated)

The links of the alternative routes eliminated include 340,420,660,720,740, 760,840,860,900,920,
940,960,980,1000,1020, 1040,1060, 1080,1120, 1140,1160,1200,1220, 1260,1280,1300, 1320,
1340,1360,1361.

In general, the south-central (SC1 through SC4) and southern alternatives (S1 through S4) were not as
environmentrdly desirable as the northern (GC1, Nl) and central (Cl, C2) alternative routes. Based on
the results of the interdisciplinary comparison of these alternative(s), the northern and central options
included the prefemed dtemative for each individual resource (water, soils, biology, paleontology, land
use, visual, archaeology and history, and special status sites), with the exception of traditional cultural
places (S4). However, S4 was ranked at 50 percent or lower among preferences for all other resources
in the eastern area (excluding archaeology and history).
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The south-central and southern alternatives were also generally longer than the northern and central
options. The southern alternatives, in particular were among the longest of the eastern area alternatives
ranging from approximately 263 miles (S1) to 300 miles (S3 and S4). This additional length, was in part
to avoid the Chuska Mountains, which required locating alternatives farther south and east near Gallup.

The south-central and southern alternative routes paralleled segments of existing utility corridors
connected by some new corridor. The utility corridors contain overhead transmission lines andor buried
pipelines for much of their lengths. For a project like NTP, it is preferable to parallel utility corridors
containing transmission lines—a new transmission line introduced into an area parallel to an existing
pipeline would be more intmsive than it would be paralleling an existing transmission line. Existing
transmission lines were not continuous in the south-central and southern alternative routes. That is, the
direction of some lines proceed into other geographic areas (e.g., two Tucson Electric Power Company
345kV lines along NTP Links 760 and 840 continue south in the vicinity west of Gallup). The amount
of corridor without transmission line (e.g., new corridor or corridor with pipeline only) ranged from 65
to 139 miles, much of which was located in environmentally sensitive areas in the vicinity of the Hopi
Buttes (SC1, SC2, S1, and S2) and the Painted Desert (SC1 and S 1). Even where existing transmission
lines would have been paralleled in the south-central and southern alternatives, the opportunities were
not as environmentally preferable as in the northern and central areas (e.g., based on impacts and issues
in the Chuska Mountains [SC1, SC2, SC3, and SC4], and near Sunset Crater and Wupatki National
Monument [SC2, SC3, SC4, S2, S3, and S4]).

Specific resource issues and environmental impacts leading to the elimination of the south-central and
southern routes included the following:

Visual Resources—The south-central and southern dtematives were the least preferred for visual
resources. New transmission line corridor between Greasewood and Dilkon in the Hopi Buttes area @ink
1020), Dilkon to the Moenkopi Substation in the Painted Desert ~lnks 1040 and 1080), in the Nncon
Basin ~lnk 1000) and Canyon Diablo Link 1140) were dl determined to have potentially high impacts
on residential viewers andor scenic qurdity. In addition, each of the south-central and southern
alternatives were within view of either Wupatki National Monument andor Sunset Crater National
Monument and several of these dtematives (SC2, SC3, SC4, S2, S3, and S4) were located immediately
adjacent to Wupatki National Monument.

Biological Resources<tiilar to visurd resources, the south-centrrd and southern alternatives also were
least preferred from a biological standpoint, particularly the south-central options (SC1, SC2, SC3, and
SC4), which would rquire a lengthy crossing of the Chuska Mountains. The Chuska Mountain area is
considered to be important habitat for big game and several listed plant and animal species in Arizona,
and is of concern to the Navajo Nation. The Chuska Mountain crossing along Link 740, common to all
south-central alternatives, was approximately 14 miles long and would result in a greater quantity and
magnitude of potential impacts than the more northerly crossing along Link 700 (Cl), which is
approximately five miles in length.

Cultural Resources—A transmission line in the south-central and southern alternatives would have
adversely affect the greatest number of special status sites and were considered less preferable than the
northern and central options in this regard. Sixteen special status sites are located along tie south-central
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and southern dtemative routes. The greatest level of impacts would have resulted on Kinlichee Tribal
Park, Berde Wagon Road, Register Rock, Sanest- Chaco Protection Site, Toh-La-Kai Chaco Protection
Site, and the National Register listed Canyon Padre Bridge.

WESTERN AREA

Eight separate Level 1 screening areas were evaluated in the western portion of the project area.

Level 1 Screening—Local Areas

H Mesa Butte, Additional Hill, Cedar Wah, Willow Camp, and Red Mountain areas (Links 1360,
1370,1440,1441,1460, 1461,1462,1463,1500, and 1540) These rdtemative links were initially
established as a means of connecting into the Lava Point Substation site, and all of the alternatives
made up of these links would require new corridor. Severrd of these alternatives crossed or were
located in proximity to tie Arizona Trail (existing or proposed), including Links 1500,1540,1460,
and 1461. The historic Moqui Stage Station, a historicrd archaeological site along the Arizona Trail,
is Iocatd adjacent to Link 1500. h addition, the local alternatives that incorporated these links are
not as direct as other dtemative routes along existing transmission lines within the area, antior have
the potential for higher impacts on Navajo traditionrd culturrd places and visual resources. The length
of alternatives incorporating these links, amount of new corridor, impacts on cultural and visual
resources, and the elimination of the Lava Point Substation from further consideration (based on the
screening results for the eastern area) led to the elimination of these links.

■ Aubrey Valley and ma areas (Links 1760, 1780, ad 1840) All of these links were new corridor.
Link 1760 in the Aubrey Valley was eliminated because of potentird impacts on a large area where
a population of black-footed ferrets, designated as nonessential and experimental, are being
reintroduced by tie ~S. Links 1780 and 1840 were eliminated based on higher density residential
development and potential impacts on residential viewers than other local alternatives.

■ Hackbeq area (Linh 2001,2003,2004, and2005) The reason for the eliminating these links was
to avoid direct impacts in the vicinity of Hackbe~. There are two existing transmission lines in the
area adjacent to residentird development as well as archaeological and historical resources. An
alternative that was located to the west of Hackberry was considered preferable.

E Marketpbce area (Link 2160) Link 2160 included areas of new transmission line corridor and was
eliminated based on higher levels of ground disturbance and potentird impacts to visurd resources than
for Link 2140.

Level 2 Screenin~+ubrefional Area

As a result of Uvel 2 screening in the western portion of the project area, links were eliminated in three
areas.
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Chino Valley area (Linh 1820 and 1880) Links 1820 and 1880 were located in new corridor. The
alternative that incorporated these links had the greatest potential for higher impacts on sensitive
viewers, as well as high impacts on the historic Bede Wagon Road and Route 66.

Huakrpai area (Link 1940) Link 1940 would have been in new corridor. It provided a north-south
access route to get from the Aubrey Valley area to the south where it intersected Link 2000. The
alternative that incorporated this link was at least 23 miles longer than other options and the links that
connected with 1940 to the north included potential conflicts with the black-footed ferret
management area (Link 1760).

Mead and Marke@bce arem (Linb 2100,2120, and 2140) Two crossings of the Colorado River,
between Arizona and Nevada, were evaluated to access the Marketplace or the Mead Substation. The
three links listed above allowed connections to either the Mead or the Marketplace Substation
regardless of the river crossing selected. However, the use of Link 2120, connecting the southern
river crossing with the Mead Substation, entailed an additiond 20 miles and would have resulted in
higher impacts on threatened and endangered species and big game. Connections from the northern
river crossing into the Marketplace Substation (Links 2100 and 2120) required approximately one
mile of new corridor, and would have resulted in higher impacts on soils, vegetation, and threatened
and endangered species.

Level 3 Screenin g—Redonal Areas

Ten dtemative routes were identified in the western area including five routes between the Moenkopi and
Marketplace substations, and five routes between the Moenkopi and Mead substations (listed below).
Of the ten, four were eliminated from further consideration.

■ Moenkopi to Marketplace I Moenkopi to Mead
- Northern 1 West ~1~ - Northern 3 @3)
- Northern 2 @2) - Northern 4 @4)
- South-central 1 (SC1) (eliminated) - South-central 2 (SC2) (eliminated)
- Southern 1 (S1) (eliminated) - Southern 3 (S3) (eliminated)
- Southern 2 (S2) - Southern 4 (S4)

The links of the alternative routes eliminated were 1700,1770,1860,1900, and 1920.

Based on the interdisciplinary comparison, the routes retined in the western area included the prefemed
dtemative for each individud resource (water, soils, biology, prdeontology, land use, visual, archaeology
and history, special status sites, and tradition culturrd plac=). b generrd, these alternatives maximized
the use of existing utility corridors including transmission lines and pipelines, while avoiding
environmentally sensitive areas to the greatest degree possible.

The routes that were eliminated (SC1, SC2, S1, and S3) required the greatest amount of new corridor.
New transmission line corridor along routes SC1 and SC2 totrded approximately 68 miles and included
sensitive environment crossings of the Aubrey Cliffs Clnk 1700) and Aubrey Vrdley Link 1770).
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Routes S1 and S3 would have required approximately 100 miles of new corridor for each. Alternative
routes N2 and N4 are identicd to S1 and S3 (retained) from the intersection point of Links 1800, 1860,
and 1980 into the Mead or the Marketplace Substation. The main difference is that N2 and N4 follow
existing transmission line corridor for a much greater distance and would result in lower impacts on all
resources. For this reason, N2 and N4 were identified as environmentally acceptable while S 1 and S3
were eliminated. Specific resource issues and environment impacts leading to the elimination of these
alternatives included the following.

Biological Resources—The primary factor that influenced the elimination of the two south-central routes
(SC1 and SC2) was the potential for impacts on the black-footed ferret management area. These two
routes were considered the least preferable from a biological perspective due to potential conflicts with
the reintroduction of ferrets in the Aubrey Valley along Link 1770 and the western portion of Link 1700.
In particular, Link 1770 crossed through a substantial portion of an area in the Aubrey Valley where an
experimental, nonessential population of the black-footed ferret is being reintroduced march 1996). The
presence of the ferrets would not prevent the construction of the lin~ however, agency biologists believe
that construction of facilities including new access roads could be detrimental to the success of the
program. Links 1700 and 1770 were located in areas of new corridor and would have traversed prairie
dog colonies that have been surveyed and provided the basis for the Aubrey Valley as a reintroduction
site.

Visual Resources—Alternatives S1 and S3 were the least preferred for visual resources. These
alternatives had the greatest potentird for combined high impacts to scenic quality and sensitive viewers
based in part on the amount of new transmission line corridor construction, and also have the potential
for high impacts on residential viewers.

Cultural Resources—Alternatives S1 and S3 had the greatest potential to adversely affect special status
cultural resource sites. Each crossed the historic Beale Wagon Road three times and historic Route 66
twice.

FURTHER EVALUATION AND RE-W

As mentioned above, the bvel 3 comparison and screening of alternative routes resulted in identifying
four dtemative routes in the eastern area and six alternative routes in the western area to address in the
DEIS. These dtemative routes were initially ranked for environmental preferences and presented to the
public and agencies for review during the summer of 1995. During and subsequent to this review, the
three following key issues were identified in the eastern portion of the project area that prompted further
evaluation:

■ Potential direct impacts on residences—warranted refinement of land use data, identification of
appropriate mitigation, and local realignments

■ Biological and cultural resources concerns-public and agency comments prompted refinement
of resource data an~or evaluation (particularly in the Chuska Mountains)
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■ Reassertion of the Bennett Freeze—led to adding and evaluating segments of alternative routes
north of the Bennett Freeze area

Following the refinement of alternatives and identification of local options, the alternative route
comparisons were reviewed.

Links e~i?ninated as result of the refined krnd use data (Links 464, 500, 503,505, 560, and 588)
During the initial screening and comparison of dtematives, potential impacts on residences and
associated land uses could not be adequately determined. Additional anrdysis in selected areas resulted
in localized realignments of alternative routes in three locations to avoid potential conflicts (areas of
Kayenta, Dennehotso, and Big Whisker Well). These Iocdized rerdignments were carried forward after
an interdisciplinary team review, resulting in the elimination of .Links 464, 500, 503, 505,560, and 588.

Links eli?ninated as a resufi of the &ition of Kaibito Plateau alternatives (Links 582,584,585,589,
590,1394, and 1395) In September 1995, the Bennett Freeze (in the area west of the Hopi Reservation)
was reasserted, potentially affecting the construction of ~ due to development restrictions. All of the
eastern area alternative routes crossed the Bennett Freeze, so under the direction of Western and DPA,
two new alternative routes and intermediate substations were identified that could facilitate
implementation of NTP. These are located to the north of the Bennett Freeze area across the Kaibito
Plateau. A Level 1 screening was conducted to compare these rdtematives. As a result of the
comparison, Links 1394 and 1395 were eliminated based on overall lower preference for all resources,
with key concerns for impacts on views from residences and effects on Navajo tradition culturrd places.
Using the results from this analysis, a Level 2 analysis was conducted to evaluate the Glen Canyon,
Kaibito, and Preston Mesa subroutes within the Lechee ties. The Preston Mesa subroute (Links 582,
584, 585, 589, 590, and 591) was eliminated because of higher potential impacts on views from
residences, views from the Great Western Trail, and effects on Navajo and Hopi traditional cultural
places. As a result of the new Level 2 screening, NIE was eliminated, which included the Preston Mesa
subroute. A new alternative route, Kaibito 1 (Kl), was identified as environmentrdly prefemed to NIE
and replaced it as an eastern area dtemative route.
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APPEND~ C - DESCWTION OF ALTEWAT~ES

This appendix contains a brief geographic description of the akemative transmission line routes for NTP.
Photographs of representative scenes along the alternative routes are shown on Figure C-1 and referenced
by location on Figure C-2.

EASTERN AREA - SHIPROCK TO MOENKOPI

Glen Canyon 1 (GCl)—Links 100,120,460,461,463, 501,502,504,561,580, 581,586,587,620,
621,627,1389,1393,1397, 1383,1384,1386 (260.6 miles)

GC1 connects the Shiprock and Moenkopi substations via the Honey Draw Substation site. GC1 crosses
approximately 260.6 miles and primarily follows existing transmission lines. The initial portion of the
route is located in New Mexico along Links 100, 120, and a portion of 460. In New Mexico, GC1
parallels an existing 230kV transmission line that exits the Shiprock Substation and crosses The Hogback
ridge (Photograph 1) and the San Juan River (Photograph 2). On the Navajo Reservation in New Mexico,
GC1 crosses portions of five Navajo Chapters—Hogback, Shiprock, Cudei, Beclabito, and Teec Nos Pos.
The route crosses Interstate 666 approximately five miles north of the town of Shiprock.

In Arizona, GC1 continues to parallel the same existing 230kV transmission line along Links 460 and
461. This portion of the route also generally parallels U.S. Highway 160 near the towns of Red Mesa,
Mexican Water, and Tes Nez Jab. In this area, GC1 crosses the Teec Nos Pos, Red Mesa, Mexican
Water, and Dennehotso chapters.

Northeast of Dennehotso the route follows Links 463,501,502,504, and 561. Here the route separates
from the existing line and continues southwest and west rdong the eastern edge of Red Point Mesa, across
Church Rock Valley, south of the town of Kayenta, and across the northern edge of Black Mesa
(Photographs 3 and 4). This section of the route crosses portions of the Dennehotso, Kayenta, and
Chilchinbito chapters for 45.5 miles before converging again with the existing 230kV line in the Long
House Valley.

From Long House Valley, GC1 continues west along Links 580 and 581 immediately north of the town
of Shonto @hotograph 5) and north of Square Butte. GCl continues northwest along Link 586, crosses
Chaol Canyon @hotograph 6) at the intersection of Links 586 and 587, and continues south of Lechee
Rock. Immediately south of the Navajo Power Plant, GC1 continues to parallel the existing line, but
separates into anew corridor for three miles between the city of Page and town of Lechee on Link 621
@hotograph 7). The Honey Draw Substation site is located near the junction of Links 621 and 627 in
the Honey Draw area, approximately one mile west of the town of Lechee @hotograph 8). Chapters
crossed in this area include Shonto, Inscription House, Kaibito, and Lechee.

Link 627, which consists of 1.2 miles of new corridor, connects with an existing 345kV line. GC1
parallels the 345kV line into the Moenkopi Substation along Links 1389, 1393, 1397, 1383, 1384, and
1386 south of the Page area @holographs 9 and 10). Chapters crossed in this area include Lechee,
Copper Mine, Bodaway, and Cameron.
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Kaibito 1 (Kl)—Links 100,120,460,461,463, 501,502,504,561,580, 581,586,1390,1391,1393,
1397,1383,1384,1386 (M.7 miles)

K1 is 244.7 miles long and is identical to GC1 until the intersection with Link 587. At this point, Link
1390 separates K1 from the existing transmission line and continues west across the Kaibito Plateau along
anew corridor (SWPhotograph 6). The route follows this new corridor for 18.5 miles and then intersects
a 345kV transmission line. K1 crosses the 345kV line, follows Link 1391 for 1.1 miles, and then
intersects Link 1393, a s=ond 345kV line. From this point south into Moenkopi, K1 is identical to GC1
as described above.

Central 1 (Cl)—Links 180, MO, 300,360,640,700,701, 780 (186.7 miles)

Cl crosses 186.7 miles and primarily follows existing transmission lines. The initial portion of this route
is located in New Mexico along Links 180,240, 300,360,640, and a portion of 700. Along Link 700
Cl enters Arizona for the remainder of the route.

In New Mexico, Cl parallels two existing 345kV transmission lines that cross the San Juan River
@hotograph 11). The route separates from these two existing lines to cross through The Hogback ridge
along Link 360, which would be a new corridor, for 10.4 miles. The route then rejoins an existing 500kV
transmission line for the rest of its length. On the Navajo Reservation, Cl crosses portions of four Navajo
chapters—San Juan, Nenahnezad, Sanostee, and Shiprock. This portion of the route crosses Interstate
666 north of Table Mesa, and proceeds west to the south of Mitten Rock.

In Arizona, Cl crosses the Chuska Mountains in the Buffalo Pass area @holographs 12 and 13), then
proceeds just to the north of the town of Lukachukai @hotograph 14). Continuing southwest, it crosses
1-191 in the Chinle Wash area (Photograph 15). This section of the route crosses portions of the Red
Valley, Cove, Round Rock, Lukachukai, Many Farms, and Chinle chapters.

The route continues west along Links 701 and 780, which are located north of the town of Cottonwood.
It crosses Tribal Route 4 as it enters tie Hopi Reservation. At this point the route passes to the north of
the town of Hard Rocks and to the south of Dinnebito, across Route 264 and south of the town of Coal
Mine Mesa. The last segment of the route enters back on to the Navajo Reservation and crosses the Little
Colorado River just east of Moenkopi. Navajo chapters crossed in this area include TselantiCottonwood,
Tachee~lue Gap, Whippoorwill Spring, Pifion, Hard Rock, Cod Mine Mesa, and Cameron. On Hopi
lands, portions of Second and Third Mesa are crossed.

Central 2 (C2)—Links 100,120,460,462,780 (211.0 miles)

C2is211.0 miles long and is the same as GC1 from the Shiprock Substation to the junction with Link
462, which occurs east of the town of Red Mesa. At this point the line separates from the existing
transmission line and continues south, following anew corridor for 65.7 miles between Sweetwater and
hmanuel Mission. The route crosses 1-191 south of the town of Rock Point, and continues south passing
between the towns of Many Farms and Rough Rock. The chapters crossed in this area include
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SweeWater, Rock Point, Rough Rock, and Many Farms. C2 then joins an existing 500kV transmission
line at Link 780, just east of Lohali Point (Photograph 16), and follows the same path as Cl into
Moenkopi.

WESTERN AREA - MOENKOPI TO MARKETPLACE

Northern 1 Wwt ~lw—Links 1400,1401,1660,1740, 1741,1790,2060,2200, 2180 (217.0 miles)

N1W connects the Moenkopi and Marketplace substations across a distance of 217.0 miles, and parallels
existing transmission lines along its entire route. A major portion of the route is located in Arizona along
Links 1400, 1401, 1660, 1740, 1741, 1790, and a portion of 2060. The remainder is located in Nevada.

In Arizona, Links 1400 and 1401 climb west onto the Coconino Plateau paralleling an existing 500kV
line (Photograph 17), and enter the Kaibab National Forest. In this area N1W crosses the Cameron
Chapter along portions of Link 1400 west of the Moenkopi Substation. Proceeding west along Link
1660, N1W crosses I-180 after leaving the Forest and continues across the Boquillas Ranch. N1W
continues west across the Aubrey Valley along Links 1740 and 1741 @hotograph 18).

At Link 1790, N1W enters the Hudapai Indian Reservation and continues west across Tribal Route 18
and north of the town of Peach Springs. It then crosses through the Music Mountains and down the
Grand Wash Cliffs to an area immediately north of Red Lake in the Hurdapai Valley @hotograph 19).
At this point, Link 2060 continues west (see Photograph 24), north of DoIan Springs; crosses 1-93; enters
the Lake Mead NRA; and crosses the Colorado River (see Photograph 25).

In Nevada, NIW passes through the Eldorado Mountains, crosses I-95, and mms north along Links 2200
and 2180 where it parallels severrd transmission lines. The route then continues past the McCullough and
Eldorado substations into the Marketplace Substation (see Photograph 26).

Northern 2 (N2)—Links 1400,1401,1660,1740, 1741,1742,1800,1980, 2020,2060,2200,2180
(225.1 miles)

N2 is 225.1 miles long and parallels existing transmission lines for the majority of its length. N2 is
common with N1W up to Link 1742. At this point the route enters anew corridor. It follows this new
corridor for 41.5 miles, crossing Route 66 and passing to the east and south of Nelson. Nong Links 1800
and 1980, N2 turns west @hotograph 20) and crosses Route 66 again southwest of the town of Truxton.
N2 continues through the Music Mountains, descends the Grand Wash Cliffs, joins existing 500kV and
345kV transmission lines along Link 2020, and continues northwest to Red Lake in the Hualapai Valley
(see Photograph 24). From tils point N2 is identicrd to NIW as it continues across the Colorado River
and into the Marketplace Substation (see Photographs 25 and 26).
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Southern 2 (S2)—Links 1420,1421,1480,1520, 1640,1680,1720,1960, 2000,2002,2006,2020,
2060,2200,2180 (247.7 miles)

S2 connects the Moenkopi and Marketplace substations across a distance of 247.7 miles, primarily along
existing transmission line, pipeline, and fiber optic corridors. Portions of this route also would require
new corridor.

S2 exits the Moenkopi Substation area on Link 1420 and heads southwest across the Cameron Chapter
of the Navajo Nation (see Photograph 10). Link 1420 is a new corridor for 4.6 miles until it joins with
two existing 500kV transmission lines northwest of Gray Mountain. Links 1421, 1480, and 1520 pass
to the south of Additiond Hill and cross I-180 at the boundary of the Kaibab National Forest. Continuing
southwest, the route crosses State Route 64 where Link 1680 separates from the existing transmission
lines to parallel a fiber optic corridor to the west for 21.7 miles. Link 1720 continues south of Seligman
and across 1-40 along a combined fiberoptic and pipeline corridor. Continuing west, Link 1720 departs
from the pipeline and fiber optic corridor in the Juniper Mountains and again crosses Interstate 40
@hotograph 21). S2 continues west on Link 1960 along an existing pipeline corridor and then joins an
existing 230kV transmission line along Link 2000, continuing west until Milepost 20.7. At Milepost 20.7
along Link 2000, existing 345kV and 500kV transmission lines intersect with the 230kV line and head
north towards Hackberry. S2 turns north and parallels the two lines to a point approximately four miles
south of Hackbe~. From here, S2 departs from the existing lines into new corridor for 5.6 miles to the
west around Hackbe~. Link 2000 rejoins the existing 345kV and 500kV lines north of Hackbe~ and
continues north along Link 2006, crossing Route 66 @hotograph 22) and the Truxton Wash
@hotograph 23). At this point, Link 2006 joins into Link 2020, which parallels the Grand Wash Cliffs
until its intersection with other existing transmission lines north of Red Lake in the Hualapai Valley
(Photograph 24). From here S2 is identical to NIW and N2 as it continues west across the Colorado
River and into the Marke@lace Substation (Photographs 25 and 26).

WESTERN AREA - MOENKOPI TO MEW

Northern 3 (N3)—Links 1400,1401,1660,1740, 1741,1790,2040,2080 (199.3 miles)

N3 is 199.3 miles long and parallels existing transmission lines the entire length. N3 is identical to N1W
up to Link 2040. hmediately north of Red Lake, N3 parallels existing 345kV and 500kV transmission
lines to the northwest across the Hudapai Valley and through the White Hills (see Photograph 24). After
crossing US 93, the route continues west into the Lake Mead NRA and crosses the Colorado River south
of Willow Beach @hotograph 27).

In Nevada, N3 passes through tie Eldorado Mountains rdong Link 2040 and then turns northwest toward
its termination at the Mead Substation @hotograph 28).

.
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Northern 4 (N4)—Links 1400,1401,1660,1740, 1741,1742,1800,1980, 2020,2040,2080
(207.4 miles)

N4 is 207.4 miles long and parallels existing transmission lines for the majority of its length. ~is route
is identical to N2 up until the intersection point north of Red Lake in the Hudapai Valley (see Photograph
24). Instead of continuing to follow the existing 500kV line to the west, this route parallels the existing
345kV and 500kV lines to the northwest through the mite Hills, Detritd Valley across the Colorado
River, and into the Mead Subs@tion as described in N3 above (see Photographs 27 and 28).

Southern 4 (S4)—Links 1420,1421,1480,1520, 1640,1680,1720,1960, 2000,2002,2006,2020,
2040,2080 (230.0 miles)

S4 connects the Moenkopi and Mead substations over a totrd distance of 230.0 miles. ~is route follows
a combination of existing transmission lines, pipelines, fiber optic cables, and new corridor. S4 is
identical to S2 up to the intersection point at Red Lake in the Hudapai Vrdley (see Photograph 24). From
there, S4 follows a route identical to rdternative N3 across the Colorado River and into the Mead
Substation (see Photographs 27 and 28).
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Shiprock Substation The Hogback (ridge)
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Photograph No. 1: Shiprock Substation
View Direction: West
Applicable Routes: All eastern routes (Links 100,180)
Description: The existing Shiprock Substation is visible
in the foreground with The Hogback (ridge) in the
background.

Black Mesa
/ .Link 561 Highway 160

Photograph No. 2: Northern crossing of the San Juan
River
View Direction: East
Applicable Routes: GC1, Kl, C2 (Link 460)
Description: Existing 230kV line is paralleled at this
location of the San Juan River crossing.

Black Mesa

+~ Link 561
Highway 160

\
I L/_ \

Photograph No. 3: Marsh Pass Area
View Direction: West
Applicable Routes: GC1, K1 (Link 561)
Description: Highway 160 is visible to the right; the
existing 230kV line right-of-way is visible in the center.
Link 561 is located on top of the bench (upper left of the
photograph).

Photograph No. 4: Marsh Pass Area
View Direction: West
Applicable Routes: GC1, K1 (Link 561)
Dwcription: View of Link 561 on top of the bench
below the northern edge of Black Mesa. Highway 160
is visible (far right of the photograph).

Note: Route locations are approximate

Alternative Route Photographs
Navajo Transmission Project

Figure C-1
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Northern Edge
of Shonto

Photograph No. 5: Shonto Area
View Direction: West
Applicable Routes: GC1, K1 (Link 580)
Description: View of the area between Shonto and the
existing 230kV transmission tie that would be parrdleled.
Square Butte and White Mesa are in the distance.

City of Page Navajo
Industrial Area Generating Stition

~
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Photograph No. 7: Page Area
View Direction: Northeast
Applicable Routes: GC1 (Links 620, 621)
Description: View of the Navajo Generating Station
(upper right), City of Page industrial area (center left),
and Glen Canyon NRA in the background north of
alternative route GC1.

Route K1 Route GC1
Link 1390) &ink 587)

I [

Link 5S6
~— —— —~. . /2 ‘--‘ ‘1 :

Photograph No. 6: Chaol Canyon
View Direction: Northwest
Applicable Routes: GC1 (Links 5S6, 587),
K1 (Links 586, 1390)
Description: Crossing of Chaol Canyon parallel to the
existing 230kV line.

Photograph No. 8: Honey Draw Substation Site
View Direction: Southwest
Applicable Routes: GC1 (Link 621)
Description: Approximate location of Honey Draw
Substation site south of Page and west of Lechee,
located along Link 621.

Note: Route locations are approximate

Alternative Route Photographs
Navajo Transmission Project

Figure C-1
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Photograph No. 9: North of The Gap
View Direction: South
Applicable Routes: Kl, GC1 (Link 1397)
Description: Link 1397 parallels one of two existing
345kV lines that converge to the south at The Gap.

I

I

Photograph No. 11: Southern crossing of the San Juan
River
View Direction: North
Applicable Routes: Cl (Link 240)
Description: Existing 345kV lines would be paralleled
at this location of the San Juan River crossing.

Note: Route locations are approximate

—.. , —.. ~. 1. ,-

Moenkopi Subitition

I

Photograph No. 10: Moenkopi Substation
View Direction: Southwest
Applicable Routes: All alternative routes
Dwcription: View of the existing Moenkopi Substation
with the San Francisco Peaks in tie distance.

Link 700

I

Photograph No. 12: Chuska Mountains
View Direction: Northeast
Applicable Routes: Cl (Link 700)
Description: View from the eastern side of the Chuska
Mountains where Link 700 parallels the existing 500kV
line.

Alternative Route Photographs
Navajo Transmission Project

Figure C-1



Link 700

Photograph No. 13: Buffalo Pass/Chuska Mountains
View Direction: West
Applicable Routes: Cl (Link 700)
Description: Ponderosa pine forest at Buffalo Pass
showing clearing for the existing 500kV line paralleled
by Link 700.

1 I

~Chuska Mountains I
..Li@ 700. ;

Chinle Wash -----./.. ‘
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Photograph No. 15: Chinle Wash
View Direction: West
Applicable Routes: Cl (Link 700)
Description: View of Chinle Wash including agricul-
tural and residential areas. The Chuska Mountains are in
the background.

Note: Route locations are approximate
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1

,---

Chuska M~untains I

Photograph No. 14: Chuska Mountains
View Direction: East
Applicable Routes: Cl Link 700)
Description: View of the western side of the Chuska
Mountains, north of Lukachukai. Link 700 parallels the
existing 500kV line in this area.

!—% — -“!.—. . -. -. ,-

‘Carson Mesa

.,_ —-—___. -——-

,.
Link 7{)1 I

Photograph No. 16: Chinle Valley/Carson Mesa
View Direction: North
Applicable Routes: C2 Link 462) and Cl (Link 701)
Description: View from the existing 500kV line and
Link 701 towards Carson Mesa along Link 462.

Alternative Route Photographs
Navajo Transmission Project
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Photograph No. 17: Painted Desert
View Direction: West
Applicable Routes: NIW, N2, N3, N4 (Link 1400)
Description: View from the Moenkopi Substation
toward the Coconino Plateau along the existing 500kV
line paralleled by Link 1400.

Red Lake Hualapai Valley

/
m- Link 1790 I 1

Photograph No. 19: Grand Wash Cliffs
View Direction: West
Applicable Routes: NIW, N3 (Link 1790)
Description: View from the top of the Grand Wash
Cliffs into the Hualapai Valley and Red Lake area. Link
1790 parallels the existing 500kV line.

Link 1741 -—

[

\\ \

\
Hudapai

\ hdian
~% Reservation

Q%

\Link 1740~
A

Photograph No. 1S: Aubrey Valley
View Direction: West
Applicable Routes: N1W, N2, N3, N4 (Links 1740,
1741)
Description: View from the top of the Aubrey Cliffs
into the Aubrey Valley with the Hualapai Reservation
boundary visible in the background. Links 1740 and
1741 parallel the existing 500kV line.
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Photograph No. 20: Truxton Plains~ruxton Wash
View Direction: Northeast
Applicable Routes: N2, N4 (Link 1980)
Description: View of the Truxton Plains and Truxton
Wash in the vicinity of Link 1980.

Alternative Route Photographs

Note: Route locations are approximate

Navajo Transmission Project
Figure C-1
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Twin Buttes Link1720 Link 2006 Link ~002 U.S. R?ute 66

Photograph No. 21: West of Seligman
View Direction: East
Applicable Routes: S2, S4 (Link 1720)
Description: View near the crossing of Interstate 40 in
the area of Link 1720.

Music Mounhins Link 2006
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Photograph No. 23: Truxton Wash
View Direction: East
Applicable Routes: S2, S4 (Link 2006)
Description: Existing 345kV and 500kV lines would be
paralleled near the crossing of the Truxton Wash.
Music Mountains are visible in the background.

The

Note: Route locations are approximate

Photograph No. 22: North of Hackberry
View Direction: South
Applicable Routes: S2, S4 (Links 2006, 2002)
Description: View of existing 345kV and 500kV lines
along Link 2006 that would be paralleled. Historic U.S.
Route 66 crossing and Link 2002 are visible in the
background.

.

Red Lake White Hills
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Photograph No. 24: Hualapai Valley and Red Lake
View Direction: West
Applicable Routes: N1W, N2, S2 (Links 1790,2020,
2060) and N3, N4, S4 (Links 1790,2020, 2040)
Description: View to the junction of Links 1790,2020,
2060and 2040 in the Hualapai Valley. At this point,
akemative routes NIW, N2, and S2 parallel an existing
500kV transmission line west to the southern crossing of
the Colorado River &ink 2060). N3, N4, and S4 divergeto
the northwest parallel to existing 345kV and 500 kV lines
~lnk 2040) to the northern crossing of the Colorado River,

Alternative Route Photographs
Navajo Transmission Project

Figure C-1
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Photograph No. 25: Colorado River
View Direction: West
Applicable Routw: NIW, N2, S2 (Link 2060)
Description: View of the southern crossing of the
Colorado River on the Lake Mead NRA An existing
500kV line would be paralleled in this area.

Photograph No. 27: Colorado River
View Direction: East
Applicable Routes: N3, N4, S4 (Link 2040)
Description: View of the northern crossing of the
Colorado River south of Willow Beach. Existing 345kV
and 500kV lines would be paralleled. (Construction of
the 500kV line has been completed since this area was

-“-”----

Eldorado Valley Dry Lake

Photograph No. 26: Marketplace Substation
View Direction: North
Applicable Routes: NIW, N2, S2 (Links 2200, 2180)
Description: View to the Marketplace Substation in the
Eldorado Valley. Dry Lake is in the background.
Numerous existing transmission lines would be paral-
leled by Link 2200 in this area.

Eldorado Valley Mead Boulder City

Su~~tion
\

Photograph No. 28: Mead Substation
View Direction: Northwest
Applicable Routes: N3, N4, S4 (Links 2040, 2080)
Description: View to the Mead Substation south of
Boulder City. Existing 345kV and 500kV lines would
be paralleled in this area immediately west of
the Eldorado Mountains and into the Mead Substation.

photographed.)

Alternative Route Photographs

Note: Route locations are approximate

Navajo Transmission Project
Figure C-1
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TABLE D-1
SPEC~L STATUS CODES

Code Definition

FEDERAL

Fish and WtiWe Service*

E= Endangered Any species that is in dangerof extinctionthroughoutall or a significantportionof its
rangeotherthana speciesof theClasshsecta determinedby theSecretaryof theInterior
to constitutea pestwhoseprotectionunderthisAct@SA)weldpresentan overwhelming
and overridingrisk to man.

T= Threatened Anyspeciesthat is likelyto becomean endangeredspecieswithin the foreseeablefuture
throughoutall or a significantportionof its range.

PE = Proposed Taxaaheadyproposedfor listing as endangered(a proposedrule has beenpublishedin
endangered the FederalRegister)

PT = Proposed Taxaakeadyproposedfor listingas threatened(aproposedrulehasbeenpublishedin the
threatened FederalRegister)

Cl= Category1* Candidatespeciesfor which the WS currentlyhas on file substantialinformationon
biologicalvulnerabilityand threat(s)to supportthe appropriatenessof proposingto list
the taxaas an endangeredor threatenedspecies.

C2 = Category2* Candidatespecies for which informationnow in possessionof the ~S indicatethat
proposingto list the taxaas an endangeredor threatenedspeciesis possiblyappropriate,
but for which substantialdata on biologicalvulnerabilityor threat(s)are not currently
knownor on file to supportproposedrules.

C3 = Category3* Taxaforwhichthe~S haspersuasiveevidenceof extinction(Group3A);taxado not
meettheEndangeredSpeciesAct’sdefinitionof a species(Group3B);andtaxathathave
provento be moreabundantor widespreadthanpreviouslybelievedandor thosethat are
not subjectto an identifiablethreat (Group3C).

*The definitions of candidate species were revised in a proposed rule publishedon
February28, 1996. Thesechangesare not reflectedin this documentdue to the extent
of changes which would have to be done to the PDEIS and associateddocuments
includingthebiologicalresourcessupportingdocumentation(includingmaps,datatables,
andsummaryinformation).WS nowonlymaintainsonegroupof candidatespeciesfor
listing. Speciespreviouslylisted as Federd candidateC2 specieswereeitherlistedas
threatened,endangerd, proposedfor suchlisting;remainas candidates;or weredropped
from consideration. Concernsfor such speciesremain vrdidand ~S prefers to see
information on these species considered during the planning process whenever
practicable.
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September1996 D-1



TABLE D-1
SPECML STATUS CODES

Code Definition

BLM

BLMS= BLM These species may be so designatedat the discretionof the state director for any of
Sensitive severalreasons. They may be under status review by the FWS, have typically small and

widely dispersed populations, have numbers declining so rapidly that Federal listing may
become necessary, or inhabit specialized or unique habitats or other ecological refugia.

Forest Service

FSS = Forest Service This designation is to ensure that sensitive species and their occupied habitats will not be
Sensitive adversely affected without a thorough analysis of significance of such impacts. The

intent of monitoring such species is to prevent any trend toward Federal or state listing.

Birds Protected Under One or More Federal Acts

BEA= Bald and This statuteprohibitstaking,possessing,and tradingbald and goldeneagles. It
GoldenEagleAct providesfor protectionof the eagles,and defines criminal and civil penalties for

violations.

MBTA = Migratory All birds, except house sparrows and starlings, are afforded protection under this
Bird Treaty Act statute.

Navajo Nation

NESL= NavajoNation This list is maintainedand updatedunderthe authorityof the directorof theNavajo
EndangeredSpecies Fish andWildlifeDepartment.
List

G1 = Group 1 Thosespeciesor subspeciesthat no longeroccuron the NavajoNation.

G2 = Group2 Anyspeciesor subspeciesthat is in dangerof beingeliminatedfromall or a significant
portionof its rangeon the NavajoNation. Thesespeciesareprotectedby tribalcode.

G3 = Group3 Any speciesor subspeciesthat is likely to becomean endangeredspecies,within the
foreseeable future, throughoutall or a significantportion of its range on the Navajo
Nation. Thesespeciesareprotectedby tribalcode.

G4 = Group4 Any species or subspecies for which the NFWD does not currently have sufficient
information to support their being listed in Group 2 or Group 3, but has reason to
considerthem. The_ willactivelyseekinformationon thesespeciesto determine
if theywarrantinclusionin a differentgroupor removalfrom the list. Speciesin Group
4 haveno legalprotectionunder 17NTC, Section507.
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TABLE D-1
SPECIAL STATUS CODES

Code Definition

NEW MEXICO

Plants [NewMexicoEndangered Plant SpeciesAct (9-10-10)]

L1 =List 1 Plant species endangered in New Mexico. These are protected from unauthorized
collectionor tie undertheNewMexicoEndangeredPlantSpeciesAct (9-10-10NMSA)
andattendantregulation19NMAC21.2. Thesespeciesareeitherin dangerof becoming
extinctor in dangerof extirpationfrom the state of NewMexico. Taxa must meetone
of the followingcriteria
LIA - The taxon is listed as threatenedor endangeredunder the provisions of the

Federal Endangered Species Act (16 U.S.C. Sections 1531 et seq.) or is
consideredproposedunderthe tenetsof the act.

LIB - The taxonis so rare acrossits entirerangewithinthe state and of such limited
distribution and population size that unregulatedcollectioncould adversely
impactit andjeopardizeits survivalin NewMexico.

L2 = List 2 NewMexicorareand sensitiveplant species.This list containstaxa that are considered
to be rarebecauseof restricteddistributionor low numericaldensity. They neednot be
endemic to NewMexico,but must be regionallyendemic,rare throughouttheir range,
or rare within threatenedNew Mexico habitats (wetlands). Since they are rare, these
speciesare sensitiveto long-termor cumulativeland use impactsand are vulnerableto
biological or climatic events that could eventually threaten them with extinction or
extirpation.Thesespwies aremonitord by thestateofNewMexicoto determineif they
shouldeverbe elevatedto List 1 endangeredspeciesstatus. They are not protectedby
state statuteor policy.

L3 = List 3 New Mexico rare plant review list. These are plants for which more informationis
needd. AllareunderconsiderationforLists 1or 2, but sufficientinformationis lacting
to either list or reject them. Each species on this list will either be taxonomically
questionableor poorly understoodas to distributionand endangerment.They are not
protwtd by statestatuteorpolicy. Someof theseplants,however,arein needof prompt
attention. Placementon the Review List should not diminish the concern for their
continued survivalin New Mexico and will hopefullystimulateinterest in answering
someof our questions.

L4= List 4 Plant species consideredbut not included. This list containsdl taxa occurringon the
1985NewMexicoHeritageProgramElementListthatwereconsidered,but not included
on Lists 1, 2, or 3. It also containsthe speciesrejectedduring 1991, 1994,and 1995
interagencyreviews,and taxaongindly includedonLists2 and3 in 1992,but werelater
determinedto be too abundantto retain.
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TABLE D-1
SPECML STATUS CODES

Code Definition

WtiWfe

El = Endangered Species whose prospects of survival or recruitment within the state are in jeopardy.
Group 1

E2 = Endangered Species whose prospects of survival or recruitment within the state are likely to become
Group 2 jeopardized in the foreseeable future.

AWONA

PIantz (Atizona Native Plant Law)

hs = highly Plants whose prospects for survival are in jeopardy which are in danger of extinction
safeguarded throughout dl or a significant portion of their range, including plants listed Federally as

endangerd, threatened, or Category 1 (candidate for endangered or threatened), and their
seeds and fruit.

sr = salvage restricted This category includes plants which have a high potential for theft or vandalism and
focuses on the taking of the whole or live plant.

er = export restricted ~ls category includes plants that maybe subject to over-depletion if their exportation
from this state is permitted.

sa = salvage assessed This category includes plants which have a low potential for theft, but still have enough
value for salvage to be assessed at the rates of salvage restricted plants.

hr = harvest restricted This category includes plants that have a high potential for excessive harvesting or
overcutting, and focuses on the harvest of live or dead portions of the plant.

Other

EI = economic interest Generally species of big game and game birds which are regulated by state or tribal
agencies. Revenue is obtained by these agencies through a permit system and assessing
fines to violators of regulations.
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TABLE D-1
SPEC~L STATUS CODES

Code Definition

Wildife
(Note: The state of Arizona is currently redefining these categories and may generally refer to au such

speci= as “wildife of concern?’)

SE= State Endangered Those species or subspecies (a) extirpated from Arizona since the mid- 1800s andor (b)
for which extinction or extirpation is highly probably unless conservation efforts are
undertaken soon.

ST= State Threatened Those species or subspecies whose continued presence in Arizona could be in jeopardy
in the near future. Serious threats have been identified and populations are (a) lower than
they were historicrdly or (b) extremely local and small.

SC= State Candidate Those species or subspecies for which threats are known or suspected, but for which
substantial population dalines from historical levels have not been documented (though
they appear likely to have occurred).

SX = State Extinct Those species or subspecies that are no longer extant in the wild or in captivity,
anywhere.

~VADA

Plants

State of Nevada CriticallyEndangered taxa threatened with extinction, whose survival requires assistance
CE = Critically because of over exploitation, disease, or other factors or because their habitat is
Endangered threatened with destruction, drastic modification, or severe curtailment (NRS 527.260-

.300).

CE# Recommended for listing as critically endangered, pending formal listing.

CY Protected species of cactus and yucca in accordance with the Cactus and Yucca Law
(Nevada Revised Statute 527). ~ls law is intended to alleviate poaching and habitat
destruction where healthy populations of cactus or yucca exist.

Northern Nevada
Native Plant Society
ms)
PE = Possibly Extinct Possibly extinct in Nevada.

E = Endangered Endangered.

T= Threatened Threatened.

W = Watch Potentially vulnerable taxa in need of monitoring or further data to determine status.
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TABLE D-1

SPECWL STATUS CODES

Code Definition

Plants (continued)

D = Delete Deleted from consideration by NNNPS because they are presently considered secure,
taxonomically indistinct, etc.

A = Absent Absent currently and historically from Nevada, included on past lists, but not now
under consideration.

WllWlfe

E = Endangered species or subspecies whose prospects for survival and reproduction are in immediate
jeopardy throughout all or a significant portion of its range.

T= Threatened Species or subspecies is rare if, dtiough not presendy threatened with extinction, it exists
in such small numbers throughout all or a significant portion of its range that it may
become endangered if its environment deteriorates.

P = Protected Protected animals (mammals, birds, fish, reptiles, and amphibians) include those species
not subject to an open season, nor may they be t~en, possessed or otherwise acquired,
except in some instances by a special permit.

R = Rare A species or subspecies which, although not presently threatened with extinction, is in
such small numbers throughout its range that it may be endangered if its environment
deteriorates.

~ = Nongame Birds Those protectd by Federd law in accordance with the Migratory Bird Treaty Act of July
3, 1918 and the Eagle Act of June 8, 1940, and Federal regulations adopted pursuant
thereto.

SC= Species of Those birds and mammals most in need of management, or require additional evaluation
Special Concern to determine their status, as they maybe a candidate for endangered status.

This classification has been established for management purposes, and is designed to
S = Sensitive bring attention to those species that maintain a precarious balance within limited or

vulnerable habitat and may have a need to be moved into a more restrictive classification
based on further evaluation.
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TABLE D-2a
SPECML STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes speciw identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed Sbte Other Known Potential

MAMMALS

Spotted Bat Euderma maculatum Variety of habitat types C2 E2 NESL-4 no moderate

Occult Little Brown Bat Myotis lucifugus occultus Great Basin desertscrub C2 no moderate

WY:

~ (determined forspeciesnot knownto occur)
High = Known to be within species rmge, and habitat exists, but for which specific locations have not been identified
Moderate = Within species rmge, but little habitat exists; or migratory only
Low = Within historical rmrge;however, no recent occurrencesexist rmdhabitat is minimal or highly degraded

m

Fedeml: New Mexico: (wildlife)
E = Endmgcred El = Endangered Group 1
T = Thrcrrtcrrcd E2 = EndrmgeredGroup 2
PE = Proposed Endmgcred
cl = catcgo~ 1 New Mexico: (plmts)
C2 = catego~ 2 L1 =List 1
C3 = category 3 LIA=List 1A

3A= Extinct LIB= List IB
3B = Tmonomicrdly Invalid L2 = List 2
3C = Dropped from consideration L3 = List 3

L4 = List 4
Ml = too common in NM
U2 = widespread, not endmgercd in NM
U3 = not o valid tmon

Othcc
NESL = Navajo Endmgered Species List

1 = Group 1 3 = Group 3
2 = Group 2 4 = Group 4

BLMS = BLM Scrrsitivc
BEA = Bald Eagle Act
El= Economically Importmt
+MBTA = Migrato~ Bird Treaty Act (Note: All birds listed

wc protected by this act; therefore, “MBTR’ is not
listed in this table under status.)
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TABLE D-2a

SPECIAL STATUS SPECIES - NEW MEXICO
Special Stitus Species Likely to Occur in the Habitats Traversed by

the Alternative Routes for the Navajo Transmission Project
(Note:This includesspecies identified as occurring or potentially occurring along all alternative routes

inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed Stite Other Known Potential

Big Free-tailed Bat Tadarida macrotis Predominantly occur below 6,000 C2 no low

feet in pifion-juniper woodland,
desert grassland, and desertscrub

Long-legged Myotis Myotis volans Ponderosa pine forests and C2 no moderate

occasionally in grasslands

Pale Townsend’s Big-eared Plecotus townsendii Caves, rock shelters, and mines from C2 no low

Bat desertscrub to spruce-fir forests

Small-footed Myotis Myotis leibii Primarily associated with Ponderosa C2 no moderate

pine but known from desertscrub to
low edge of spruce fir zone

Chuska Tassel-eared Sciurus aberti chuscensis 7,000- to 8,500-foot elevation NESL-4 yes

Squirrel ponderosa pine forests

Black-footed Ferret Mustela nigripes Associated with prairie dog towns E NESL-2 no low

Mink Mustela vison Along streams and lakes NESL-2 no moderate
EI

Swift Fox Vulpes velox Open desert and plains C2 no low

Southwestern River Otter Lutra canadensis sonora Along streams and lakes; may be C2 NESL-1 no low
extinct in New Mexico
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TABLE D-2a
SPECWL STATUS SPECIES - NEW MEXICO

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

soecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

Black Bear Ursus americanus Montane forests; Chuska Mountains EI yes

American Pronghorn Antilocapra americana Open prairies and sagebrush plains EI yes
NESL-3

Mule Deer Odocoileus hemionus Coniferous forests, desert shrubs, EI yes
chaparral, grassland with shrubs

Mountain Lion Felis concolor Rugged mountains and forests. NESL-4 yes
N, Hogbac~ Chuska Mountains

Black-crowned Night-
heron

White-faced Ibis

Belted Kingfisher

I Bald Eagle

Golden Eagle

Nycticorax nycticorax

Ple~adis chihi

Ceryle alcyon

Haliaeetus leucocephalus

Aquila chrysaetos

BIRDS+

Permanent or ephemeral wetlands NESL-4

Permanent or ephemeral wetlands

Along fresh or marine water courses

Riparian; Little Whiskey Creek and
San Juan River woodlands

Open country in prairies, tundra, and
open forest. Nest on cliff ledges and
in trees; Combridge, Twin Buttes,
Elephant Butte, and throughout
Hogback

C2 E2

E E2

NESL-4

NESL-3
BEA

NESL-3
BEA
BLMS

no

no

yes

yes

moderate

moderate
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TABLE D-2a
SPECIAL STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sYecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

Ferruginous Hawk Buteo regalis Open prairies, plains, and badlands C2 NESL-3 yes
near streams; S. Hogback, Lake BLMS
Morgan

Swainson’s Hawk Buteo swainsoni Savanna, open pine-oak woodland, C3 NESL-2 yes
cultivated areas with scattered trees (subgroup BLMS

3C)

Northern Goshawk Accipiter gentilis Deciduous and coniferous forest C2 NESL-4 no moderate
edges, open woodland; N. Little
Whiskey Creek; winter in pifion-
juniper woodlands; nesting in
ponderosa pine forests

Northern Harrier Circus cyaneus Prairies, meadows, grasslands, and NESL-4 no high

marshes; shores of E. Lake Morgan

American Peregrine Falcon Falco peregrinus anatum Open situations involving nesting E El NESL-3 no high
cliffs; Little Whiskey Creek
woodlands; San Juan River

Arctic Peregrine Falcon Falco peregrinus tundrius Migratory T no low

Flammulated Owl Otusflammeolus Primarily ponderosa pine, montane NESL-4 yes
forests; Little Whiskey Creek
woodlands
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TABLE D-2a
SPECML STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitati Traversed by
the Alternative Routes for the Navajo Transmission Project

mote: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

Mexican Spotted Owl Strix occidentals lucida Dense forest, both coniferous and T (with NESL-3 yes
hardwood, steep walled canyons; critical
Little Whiskey Ck., Chuska habitat)
Mountains

Northern Pygmy-owl Glaucidium gnoma Little Whiskey Creek woodlands NESL-4 yes

Western Burrowing Owl Athene cunicularia Open grasslands, nesting in mammal C2 NESL-4 no moderate
burrows

Mountain Plover Charadrius montanus Dry upland prairies and plains, cl NESL-4 no low
semidesert

Black Tern Chlidonas ni~er Lake shores and marshes C2 no low

American Dipper Cinclus mexicanus Along mountain streams from 4,000 NESL-3 no moderate
feet to timberline

Sora Porzana carolina Permanent wetlands; grain fields NESL-4 no moderate

Western Yellow-billed Coccyzus americanus Open woodlands, stream-side willow C3 NESL-4 no low
Cuckoo occidentals and alder groves (subgroup

3B)

Three-toed Woodpecker Picoides tridac~lus Coniferous forests, especially areas NESL-4 no low
burned over
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TABLE D-2a
SPECIAL STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative r
inventoried”in the data supporting this DEIS.)

I I
sqecies

Common Name Scientific Name Habitat Type

Common Snipe Gallinago gallinago Year round range extended to Four-
corners area

Blue Grouse Dendragapus obscurus Mixed coniferous forest and
deciduous trees and shrubs; Chuska
Mountains

Merriam’s Turkey Meleagris gallopavo merriami Montaneforestand openwoodland,
meadows;ChuskaMountains

Costa’s Hummingbird I Calypte costae I Desert, semi desert, and chaparral

Loggerhead Shrike knius ludovicianus Savanna, desertscrub, and less often,
open woodland

Southwestern Willow Empidonax traillii extimus Buttonbush swamps of Sonoran
Hycatcher zones, dense willow thickets;

tamarisk

Hammon#s Flycatcher Empidonax hammondii Fir forest and open woodland, 8,500
to 10,000 feet

Purple Martin Progne subis Near permanent water source and in
suburban areas

Bell’s Vireo Vireo belli Mesquite, scrub oak, chaparral, and

Fed

C2

E (with
critical

~

Status

State

E2

E2

E2

utes

Imoderate

NESL-3 yes
EI

EI yes

NESL-3 no moderate

INESL-4 no low

Imoderate

Ino low
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TABLE D-2a
SPEC~L STATUS SPEC~S - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

I 1 I

Common Name

Gray Vireo

Yellow Warbler

Clark’s Grebe

Tree Swallow

Marsh Wren

Baird’s Sparrow

3ecies I [ Status

Scientific Name Habitat Type Fed State Other

Vireo vincinior Oak-juniper, piiion-juniper, dry E2
chaparral, and riparian areas

Dendroica petechia Open woodlands, wetlands, and NESL-4

I orchards I I I
Aechmophorus clarkii Broad freshwater lakes NESL-4

Tachycineta bicolor Any wooded habitat near water, esp. NESL-4
with abundant snags

Cistothorus palustris Reedy marshes, or cattail swamps I I I NESL-4

Ammodramus bairdii Short grass prairie with scattered C2
low bushes

REPTILES AND AMPHIBIANS

Chorus Frog Pseudacris triseriata Aquatic

Milk Snake kmpropeltis triangulum Variety of habitats

Nmow-headed Garter
Snake

Thamnophis rufipunctatus Piiion-juniper into ponderosa pine C2
forests along permanent or semi
permanent streams

Oc(

Known

no

no

no

no

no

no

E2 no

[rrence

Potential

high

moderate

low

moderate

moderate

low

moderate

low

low
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TABLE D-2a
SPECIAL STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried.in the data supporting this DEIS.)

saecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

FISHES

Gila Trout Oncorhynchus gilae Aquatic E E2 no low

Roundtail Chub Gila robusta Aquatic; San Juan River C2 E2 NESL-2 yes

Gila Chub Gila intermedia Aquatic; Gila River basin C2 El no none

Razorback Sucker Xyrauchen texanus Aquatic, San Juan River (designated E NESL-2 no low
critical habitat)

Flannelmouth Sucker Catostomus latipinnis Aquatic; San Juan River and Tappen C2 NESL-4 yes
Wash

Zuni Bluehead Sucker Pantosteus discobolos yarrowi Aquatic; Little Whiskey Creek and El yes
San Juan River

Little Colorado Spinedace Lepidomeda vittata Aquatic T no moderate

Speckled Date Rhinichthys OSCUIUS Aquatic; pool-and-riffle creeks C2 NESL-4 yes

Mottled Sculpin Cottus bairdi Aquatic; San Juan River NESL-4 yes

Colorado Squawfish Ptychocheilas lucius Aquatic, San Juan River (designated E El NESL-2 no low
critical habitat)
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TABLE D-2a
SPECML STATUS SPECIES - NEW MEXICO

Special Shtus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: Ttis includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

soecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

PLANTS

Goodding Onion Allium gooddingii Mature forests, along north-trending cl LIB NESL-3 yes
drainage bottoms; mixed conifer and
spruce-fir woodlands

San Juan Milkweed Asclepias sanjuanensis Great Basin desertscrub C3 L3 no moderate
(subgroup
3B)

Zuni Milkvetch Astragalus accumbens Gravelly clay soils; piiion-juniper C3 L2 no low
woodlands and sagebrush 7,500 to (subgroup
7,900 elevation 3C)

Chuska Mountain Astragalus chuskanus Sandstone substrates in the Chuska L2 no high

Milkvetch Mountains; transition zone between
ponderosa pine and Douglas-fir-
white fir; 7,500-10,000 feet
elevation

Mancos Milkvetch Astragalus humillimus Sandstone ledges and mesas; Great E LIA NESL-2 yes
Basin desertscrub

Chaco Milkvetch Astragalus micromerius Sandstone areas; no moderate
piiion-juniper woodlands, Great L2
Basin desertscrub
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TABLE D-2a
SPECIAL STATUS SPECIES - NEW MEXICO

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sqecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

MonumentValley Astragalus monumentalis var. Sandstone areas; pifion-juniper C3 L3 yes
Milkvetch monumentalis woodlands,GreatBasindesertscrub (subgroup

3C)

Cottam’sMilkvetch Astragalus monumentalis var. Sandstone areas; piiion-juniper C3 L41 yes
cottami woodlands, Great Basin desertscrub (subgroup

3C)

Naturita Milkvetch Astragalus naturitensis Sandstone areas; pifion-juniper C3 L2 NESL-4 yes
woodlands (subgroup

3C)

Arizona Leather flower Clematis hirsutissima var. Ponderosa pine forests cl L3 NESL-4 no high
arizonica

Plains Pincushion Cactus Co~phantha (= Escobaria) Piiion-juniper woodlands, plains and L3 no low
missouriensis var. missouriensis Great Basin grasslands

Handsome Cat’s-eye, or C~ptantha paradoxa Pifion-juniper woodlands, Great C3 L4 yes
Paradox Valley Cat’s-eye Basin desertscrub (subgroup

3C)

Acoma Fleabane Erigeron acomanus Sandstone areas; pifion-juniper C2 L2 NESL-3 no low
woodlands

Rhizome, or Zuni, Erigeron rhizomatus Seleniferous shale; piiion-juniper T LIA NESL4 no low
Heabane woodlands
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TABLE D-2a
SPEC~L STATUS SPECIES - NEW MEXICO

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes speci~ identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

Aztec, or Splendid, Gilia Gilia jormosa Clay or silty soils derived from C2 LIB no low

sandstone; piiion-juniper woodlands,
Great Basin desertscrub

Wright’s Pincushion Cactus Mammilaria wrightii Gravelly, sandy hills; piiion-juniper LIB no moderate

woodlands, Great Basin and Plains
grasslands

Eastwood Phacelia Phacelia splendens Shale; Great Basin desertscrub L2 yes

Mancos Saltbush Proatriplex pleiantha Shale; Great Basin desertscrub C3 L2 yes
(subgroup
3C)

Mesa Verde Cactus Sclerocactus mesae-verde Barren shales; Great Basin T LIA “ NESL-3 yes

desertscrub

*status definitions me found in text,

Sources: ~S 1993a, 1995a; Morefield and Knight 1991; NWD, NVNHP 1993, 1995; NMNHP 1993; Sivinski and Lightfoot 1995
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TABLE D-2b
SPEC~L STATUS SPEC~S - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

@ote: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

MAMMALS

Spotted Bat Eudernra tnaculatutn Varietyof habitattypes C2 c NESL-4 no moderate

Red Bat bsiurus borealis Varietyof wooded habitats c no moderate

Crdifomia Leaf-nosed Bat Macrotis cal~ornicus Caves, mine tunnels of W. and S. Arizona c no moderate
deserts, Southern Nevada and NE California

Occult Little Brown Bat Myotis luc~ugus occultus Great Basin and Mohave desertscrub C2 FSS no moderate

KEY:

_ (dctc~incd for thosespccicsnot known to occur)
High - Known to be within speciesrorrgc,mrdhabitat exisls, but for which known locationshave not been identified.

Moderate - Within speciesrnnge, but little habitat exists, or migratory.
Low - Within specieshistorical mrrge,but lacking habitat.

-
Fcdeml: Arizona: (wildlife) Othec

E = Endmrgcred E = Endangered N~L = Navajo EndmrgcredSpwies Ust +MBTA = Migratory Bird Treaty Act
T = Threatened T = Threatened 1 = Group 1 3 = Group 3 (Note: Atl birds listed arc protected
PE = ProposedEndmgered C = Corrdidate 2 = Group 2 4 = Group 4 by this act; therefore, “MBTA” is not
c1=category 1 FSS = ForestService Sensitive Iistcd in this table under status,)
C2 = Category 2 Arizorrw (plmrts) BLMS = BLM Sensitive
C3 = Category 3 (Follow Fcdeml categories) BEA = Bald Eagle Act

3A= Extinct (Follow Fedeml) Et= Uonomically Important
3B = Taxonomically Invalid ANPL = Native PlmrtLaw
3C = Dropped from consideration
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

I I I
snecies .Status Occurrence

CommonName Scientific Name Habitat Type Fed State Other Known Potential

Allen’sBig-earedBat Idionycteris phyllotis Predominantly associated with pifion-juniper C2 no low
woodlands and ponderosa pine forests

Small-footed Myotis Myotis leibii Desertscrub, chaparral, oak woodlands, C2 no moderate
riparianhabitatswithjuniper and oak

hng-eared Myotis Myotis evotis Coniferous forests on the Kaibab and C2 no low
Mogollon plateaus and the Chiricahua
Mountains

Fringed Myotis Myotis thysanodes Chaparral to ponderosa pine forests C2 no moderate

Cave Myotis Myotis vel~er Desertscrub communities in close proximity to C2 no low
a permanent water source

hng-legged Myotis Myotis volans Ponderosa pine and mixed conifer forests C2 no moderate

Big free-tailed Bat Ta&rida macrotis Desertscrub, pifion-juniper woodlands, C2 no low
ponderosa pine forests, Douglas-fir

Yuma Myotis Myotis ymanensis Present along perennial streams, such as the C2 no moderate
Colorado and tittle Colorado rivers

Pde Townsen&s Big-earti Plecotm townsendii Caves or mine tunnels in desertscrub, oak C2 no moderate
Bat woodlmd, pifion-juniper woodland, and
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TABLE D-2b
SPECWL STATUS SPECIES - ARIZONA

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

mote: This includes speciw identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

Species Status Occurrence

Common Name Scientific Name Habitat Type Fed Sbte Other Known Potential

Hudapai,SouthemPocket Thomomys umbrinus hualpaiensis Montane vegetation from C2 low
Gopher

no
4,300 to 6,200 feet

Wupatki or Coconino Arizona Perognathus amplus cineris Desertscrub habitats characterized by C2 FSS yes
PocketMouse greasewood, ephedra, shortgrass, rabbitbmsh

Navajo Mountain Mexican Microtus mexicanus navaho Dry grassy habitats adjacent to ponderosa pine, C2 T NESL-4 no low
Vole Western Mogollon Plateau, and Navajo

Mountain from 6,500 to 11,500 feet

Hudapai Mexican Vole Microtus mexicanus hualpaiensis Dry grassy habitat adjacent to ponderosa pine, E E FSS no moderate
Hualapai Mountains, and Prospect Valley from
6,500 to 11,500 feet

Marble Canyon, or Houserock Dipodomys microps leucotis Mohave desertscrub and juniper grasslands; C2 c NESL-4 no low
Valley, Chisel-toothed lower elevations north of the Colorado River
Kangaroo Rat 3,500 to 5,400 feet

New Mexico Banner-tailed Dipodomys spectabilis baileyi Desert grasslands with catclaw, mesquite, and E no moderate
Kangaroo Rat Opuntia, from 1,300 to 5,000 feet

Chuska Tassel-eared Squirrel Sciurus aberti chuscensis 7,000 to 8,500 feet elevation yellow pine NESL-4 yes
forests; Chuska and Lukachukai mountains

Black-footed Ferret Mustela nigripes Associated with prairie dog towns located in E E NESL-2 no reintroduceion
plains and desert grasslands FSS in Aubrey

Valley, March
1996
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

soecies .Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

SouthwesternRiverOtter Lutro canadensis sonora Along streams and lakes; Lake Mead NRA C2 E NESL-1 no low
FSS

Black Bear Ursus americanus Montane forests; Chuska Mountains EI yes

American Pronghom Antilocapra atnericana Plains and meadows of grasslands NESL-3
Antelope

yes
characterized by rolling or dissected hills

Mule Deer Odocoileus hetnionus Coniferous forests, desert shrub, and chaparral; EI yes
grassland with shrubs

Desert Bighorn Sheep Ovis canadensis nelsoni Open areas in mountains NESL-3 yes

Mountain Lion Fe[is concolor Rugged mountains and forests (i.e., Chuska NESL-4 yes high
and Black mountains)

BIRDS+

AmericanBittern Botauras Ientiginosus Fresh water and brackish marshex tall c no low
vegetation

lVestem Least Bittern Ixobryc}lus exilus hesperis Fresh water marshes; tall vegetation C2 c no low

Green-backed Heron Butorides striatus Permanent or ephemeral wetlands NESL4 no moderate

Black-crownd Night-heron Nycticorax nycticorax Permanent or ephemed wetlands NESH no moderate

Snowv Egret Egretta thula Pemanent or enhemeral wetlands T no moderate
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TABLE D-2b
SPECUL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative r
inventoried in the data supporting this DEIS.)

Species
L

Common Name I Scientific Name I Habitat Type I Fed

White-faced Ibis Plegadis cltilti Permanent or ephemeral wetlands C2

Belted Kingfisher Ceryle alcyon Along fresh or marine water courses

Osprey Pandion l~aliaetus Riparian

Bald Eagle Haliaeetus leucocep}lalus Riparian; Little Colorado and Colorado river E

Golden Eagle Aquila tiltrysaetos Open country in prairies and open forest, Nest
on cliff ledges and in trees; Twin Buttes,
Shonto Butte; Hopi Buttes, and Chuska

Fermginous Hawk Buteo regalis Open prairies, plains, and badlands near C2
streams; Hualapai Valley

Swainson’s Hawk Buteo swainsoni Savanna, open pine-oak woodland, cultivated C3 (sub-
areas with scattered trees; Hualapai Valley group

3C)

Northern Goshawk Accipiter gentilis Deciduous and coniferous forest edges, open C2

Statu!

State

E

T

c

Jutes

Occurrence

Other Known Potential

no high

FSS yes
NESL-4

FSS no high

NESL-3 yes
BEA

NESL-3 yes
BEA
BLMS

FSS yes
NESL-3
BLMS

NESL-2 yes
BLMS
FSS

NESL-4 yes
FSS

NESL-4 yes
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transnlission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sqecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

American Peregrine Falcon Falco peregrhrus anatum Open situations involving nesting cliffs; Grand E c NESL-3 no high
Wash Cliffs, Music Mountains, Colorado FSS
River, Black Mesa

Arctic Peregrine Falcon Falco peregrinus tundrius Migrant T no low

Nammulated Owl Otusflamtneolus Primarily ponderosa pine and montane forests NESL-4 no high
with a well-developed understory FSS

Mexican Spotted Owl Strix occidentals lucida Dense forest, both coniferous and hardwood, T (with T NESL-3 yes
steep walled canyons; Chuska Mountains critical FSS

habitat)

Northern Pygmy-owl Glaucidium gnoma Coniferous, hardwood, mixed and pine-oak NESL-4 no high
associations in both dense and open forests

Snowy Plover Charadrius alexandrines Barren sandy beaches and dry mud or salt flats c no low

Mountain Plover Charadrius montanus Dry upland prairies and plains, plowed fields, cl NESL-4 no low
and sandy deserts

Black Tern Chlidonas niger Lake shores and marshes and wet meadows; C2 no high
migrates along Colorado River

American Dipper Cinclus mexicanus Along mountain streams from 4,000 feet to NEsb3 no moderate
timberline in the Chuska Mountains; transient
alon~ the Colorado River
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TABLE D-2b
SPECML STATUS SPEC~S - ARIZONA

Special Status Species Likely to Occur in the Habita6 Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: Ttis includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting MISDEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed Sbte Other Known Potential

Sora Ponana carolina Permanent wetlands; grain fields NESL-4 no low

Western Yellow-billed CoccyZusamericanus occidentals Open woodlands, stream-side willow and alder 3B T NESL4 no low
Cuckoo groves and mesquite bosques

Three-toed Woodpecker Picoides tridacplus Coniferous forests, especially areas burned NESL-4 no low
over; known from San Francisco Mountains

Common Snipe Gallinago gallinago Year-round range extended to Four Comers NESL-3 yes
area

Scaled Quail Callipepla squatnata Desert grasslands, thorn scrubland EI no low

Blue Grouse Dendragapus obscurus Mixed coniferous forest and deciduous trees NESL-3 yes
and shrubs; Chuska Mountains EI

Merriam’s Turkey Meleagris gallopavo merriami Montane forest and open woodland, meadows; EI yes
Chuska Mountains

Loggerhead Shrike bnius ludovicianus Savanna, desert scrub, and less often, open C2 no high
woodland

Southwestern Willow Empidonax traillii extimus Buttonbush swamps of Sonoran zones, dense E (with E NESL-3 no low
Flycatcher willow desig-

nated
critical
habitat)
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative]
inventoried in the data supporting this DEIS.)

1
snecies

Common Name Scientific Name Habitat Type Fed

HammondsHycatcher Etnpidona }latnmondii fir forest and open woodland; 8,500 to 10,000
feet

Black-billed Magpie Pica pica Riparian and open woodland areas

Gray Catbird Dutnetella carolinensis Dense shrub along forest edge

Purple Martin Progne subis Near permanent water source and in suburban

Yellow Warbler Dendroica petecl~ia Open woodlands, wetlands, and orchards

Clar~s Grebe Aec/utropiiorus clarkii Broad freshwater lakes; known from lakes
along the Colorado River

Tree Swallow Taclaycineta bicolor Riparian habita~ rare in northern Arizona

Marsh Wren Cistotllorus palustris Reedy marshes, or cattail swamps

California Condor Gymnogyps calfornianus Mountains and arid foothills E

I

Pine Grosbeak Pinicola enucleator Open coniferous woods and suburban areas

Statu,

Stite

c

T

E

c

lutes

Other

NESL-4

NESL-4

NESL-4

NESL-4

NESL-4

NESL-4

Occurrence

F
I

1

I

no I low

no I low
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TABLE D-2b
SPECUL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sqecies Status Occurrence

Common Name Scientific Name Habitat Type Fed I State Other Known Potential

Northern Leopard Frog

Lowland Leopard Frog

Chorus Frog

Arizona Toad

Desert Tortoise (Sonoran
Population)

Chuckwalla

Banded Gila Monster

Milk Snake

Mexican Garter Snake

Narrow-headed Garter Snake

REPTILES AND AMPHIBIANS
I 1 1

Rana pipiens Desert lowland to mountainous water sources; c
Tappen Springs

Rana yavapaiensis I Aquatic I Ic

Pseudacris triseriata Aquatic

Bufo microscapims tnicroscapllus Aquatic; headwaiters of tributaries of the C2
Colorado Rive~ known from Milkweed

Goplterus agassizii Mohave desertscrub C2 c

Sauromalus obesus 1 Mohave desertscrub, rocky areas ] C2 I

Helodertna suspectutn circtutn Mohave desertscrub C2

htnpropeltis triatrgulutn Variety of habitats, drainage of Little Colorado

T}tatnnop}tis eques Pine oak forest, mesquite grassland, and desert C2 c
in or near water

Tilamnopllis ru~punctatus Pifion-juniper, oak-pine, into ponderosa pine C2 c
forests along permanent or semi- permanent

NESL-4

NESL-4

FSS

NESL-4

BLMS

NESL-4

FSS

&

yes I

yes I

F
es

no moderate

no moderate

Navajo Transmission Project Appendix D - Biological Resources
September 1996 - D-26



TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA ~

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies .Status Occurrence

Common Name Scientific Name Habitat Type Fed Stite Other Known Potential

FISHES (many of the occurrences are based on historical range)

GilaTrout Oncorhynchus gilae Aquatic E E no low

Apache Trout Oneorhynchus apache Aquatic T T no low

Roundtail Chub Gila robusta Aquatic; Colorado River C2 T NESL-2 yes

Bonytail Chub Gila elegans AquatiG Colorado River (designated critical E E NESL-I no moderate
habitat) Lake Mohave

Humpback Chub Gila cypha Aquati~ Little Colorado Rive~ designated E E NESL-2 yes
Colorado River (critical habitat) FSS

Gila Chub Gila intermedia Aquati~ Gila River basin C2 T no none

R=orback Sucker Xyrauchen t~anus Aquatic, Colorado River (designated critical E E NESL-2 yes
habitat) Lake Mohave FSS

Hannelmouth Sucker Catostomus lattipinnis Aquatic; Little Colorado and Tappen Wash C2 NESL-4 yes

Zuni Bluehead Sucker Pantosteus discobolos yarrowi Aquatic c yes

Little Colorado Spinedace tipidomeda vittata Aquatic T T no moderate

SpecHed Date Rhinichthys OSCUIUS Aquatic; pool-and-riffle creeks genedly C2 NESH yes
above 3,500 feet elevation

Mottld SculDin Cottus bairdi Aauatic NESH ves
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TABLE D-2b
SPECML STATUS SPEC~S - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

Colorado,Squawfish Ptychocheilas lucius Aquatic; Colorado River (designated critical E E NESL-2 no low
habitat)

~VERTEBRATES

ArizonaGiantSandTreader Daihinibaenetes arizonensis Sandy washes, dunes C2 low
Cricket

no

Blue-black Silverspot Speyeria nokomis nigrocaerulea Streamside meadows C3 (sub- NESL-4 no low
Butterfly group

3B)

Navaio Jerusalem Cricket Stenopelmatus navajo Sandy washes, dunes C2 no low

PLANTS

GooddingOnion Allium gooddingii Mature forests along north-trending drainage cl cl FSS no moderate
bottoms; mixed conifer and spruce-fir ANPL NESL-3
woodlands

Roaring Springs Prickle Argemone arizonica Steep slopes; pine forests, 3,300 to 6,500 feet C2 C2 FSS
Poppy

no moderate
elevation

Welstis Milkweed Asclepias welshii Semi-stabilized and actively shifting sand T T NESL4 no moderate
dunes; open, sparsely vegetated ANPL

FrecMed Milkvetch Astragalus lentiginosus var. Limestone or granite on open hillsides C2 C2 no high
ambi~uus
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Common Name

GladiatorMilkvetch

Atwoo&s Camissonia

Primrose

Navajo Sedge

Tusayan or disturbed
Rabbitbrush

Arizona Leather flower

Cameron Water-parsley, or
Bighead Water Parsnip

Ripley Wild Buckwheat

Ftagstaff Pennyroyd

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

I I
)ecies

1
.Status

Scientific Name I Habitat Type I Fed I State I Other

Astragalus xipltoides Gypsum or gypsiferous sand near the Chinle C2 C2 NESL-4
Formation

Camissonia atwoodii I Salt desertshrub community I C2 I I NESL-4

Camissonia specuicola ssp. Havasu and Hualapai Canyons, Separation to C2 C2
}lesperia Spencer Canyon: 2,300 to 3,500 feet

Carex specuico[a Vertical cliffs of Navajo pink sandston~ seep- T (with T NESL-3
springs critical ANPL

Clt~sotllatntrus tnolestus Calcareous deposits piiion-juniper woodlands C2 C2 NESL-4
or Great Basin grasslands

Clematis Ilirsutissitna var. Kaibab limestone; pifion-juniper cl c1 FSS
arizonica woodlandslponderosa pine transition zone ANPL NESL-4

Cyrnopterus megacep}lalns Moenkopi shale near Little Colorado River C2 C2

Eriogonum ripleyi I Tertiary lake bed deposits I C2 I C2 I
Hedeoma dl~usum Outcrops of dolomitic upper Kaibab limestone, C3 (sub-

1

FSS
level open spots; ponderosa pine forests, 6,000 group NESL-4

Occurrence

v
yes I
no I low

no low

yes

no I high

+

no moderate

no low

no low
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

BradyPincusionCactus Pediocactus bradyi Kaibab limestone overlying soils derived from E E NESL-2 no moderate
Moenkopi shale and sandstone outcrops; Great ANPL
Basin desertscrub

Fickeisen Plains Cactus Pediocactus peeblesianus var. Kaibab Iimestonq Great Basin desert, Great cl c1 FSS no high
fickeiseniae Plains grasslands ANPL NESL-3

Peebles Navajo Cactus Pediocactus peeblesianus var. Gravelly soils of the Shinarump conglomerate E E no low
peeblesianus of the Chinle formation; sparsely scattered ANPL

shrubs, 5,400 to 5,600 feet elevation

Rosy Twotone Beardtorrgue Penstenron bicolor ssp, roseus Gravelly soils, washes; Mohave desertscrub C2 no high

Sunset Crater Beardtongue Penstetnon clutei Cinder cones; ponderosa pine parklands C2 C2 yes

Nipple Beach Phacelia Pkacelia tnanrtnilarensis Salt and mixed desertscrub communities C3 (sub- yes
group
3C)

Cinder Phacelia Pkacelia serrata Volcanic cinder substrate C2 C2 yes

Welsh Phacelia Pilacelia wels}tii Gravelly washes, Moenkopi formation; Great C2 C2 NESL-4 no moderate
Basin desertscrub

Arizona Cinquefoil Potentilla tnull~oliolata Gravelly washes; 6,000 to 7,500 feet elevation C3 (sub- 3C FSS no low
group
3C)
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TABLE D-2b
SPECIAL STATUS SPECIES - ARIZONA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sYecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

WhitingIndigoBush Psorothamnus thornpsoniae var. Sandy clays; Great Basin desertscrub C2 C2 NESL-4 no high
whitin~ii

Parish Alkali Grass Puccinellia parishii Moist, saline soils; variety of habitats PE PE NESL-2 no moderate
ANPL

Arizona Cliffrose Purshia subintegra Tertiary limestone Iakebed deposits E E no low
ANPL

Grand Canyon Rose Rosa stellata ssp. abyssa Limestone derived soils C2 C2 FSS no low

San Francisco Peaks Senecio franciscanus Talus slopes; spruce-fir or bristlecone forests T T no none
Groundsel ANPL

Tusayan Hame flower Talinum validulutn Shallow, rocky soils; pifion-juniper C2 C2 yes
woodlands, ponderosa pine forests

* Status definitions are found in text.
Sources: AGFD 1994; FWS 1993 a,b,c, 1995; Keamey and Peebles 1960; Morefield and Knight 1991; NFWD, NHP 1993; Rutman 1992; Welsh et al. 1987
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TABLE D-2c
SPECWL STATUS SPEC~S - NEVADA

Special Sktus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

sqecies - Status Occurrence

Common Name Scientific Name Habitat Type Fed Stite Other Known Potential

MAMMALS

Spotted Bat Euderrna macu[atum Variety of habitat types C2 R no moderate

Greater Western Mastiff Bat Eumops perotis Crevices and shallow caves in desertscrub C2 no low
communities

Allen’s Big-eared Bat Idionycteris phyllotis Mountainous forested habitats C2 no low

KEY:

~ (determinedfor thosespeciesnothewn to occur)

High = hewn to be within speciesrange,andhabitatexists,but for which hewn locationshave notbeenidentified.
Modemte = within speciesrangebut little habitatexists,or migratingonly.
hw = withhl speciesrangebut lacting habitat.

=

Federal: Nevada (wildlife) Nevada: (plants) Othen
E = Endongercd P = Protected CE = critically endangered BEA = Bald Eagle Act
T = Threatened E = Endangered CE# = recommendedfor BLMS=BLMSensitive
PE = ProposedEndangered R = Rare listing asCE EI = EconomicImportance
Cl = Category 1 SC= Speciesof Special Concern CY = CactusandYucca Law
C2 = Category2

+MBTA = Migmtory Bird Treaty Act
S = Sensitive NNNPS = NorrhcrnNevada Native Plant Society (Note All birdsIisled oreprotcctcd

C3 - Category 3 E = Endangered by this act; therefore,“MBTA” is
3A= Extinct T = Threatened not listed understatus,)

3B = Taxonornically Invalid W = Watch

3C = Droppedfrom consideration D = Delete
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TABLE D-2c
SPECIAL STATUS SPECIES - NEVADA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

Snecies Status Occurrence{

Common Name Scientific Name Habitat Type Fed State Other Known Potential

California Leaf-nosed Bat Macrotis californicus Caves and mines in desertscmb habitat C2 no moderate

Small-footed Myotis Myotis leibii Variety habitats in the vicinity of water C2 no moderate

Long-eared Myotis Myotis evotis Piiion-juniper woodlands C2 no Iow

Fringed Myotis Myotis thysanodes Primarily inhabit oak-pifion woodlands but are C2 no moderate
found from desertscrub to fir forests

Cave Myotis Myotis vel~er Desertscrub communities in close proximity to C2 no moderate
water

Long-legged Myotis Myotis volans Primarily inhabit conifer forests but may occur C2 no moderate
in desertscrub habitats near water

Yuma Myotis Myotis yunranensis Desertscmb and grasslands with a permanent C2 no high

water source nearby

Pale Townsend’s Big-eared Plecotus townsendii Ponderosa pine forests, deciduous forests, and C2 no low
Bat pifion-juniper woodlands

Southwestern River Otter Lutra canadensis sonora Along streams and lakes; Lake Mead NRA C2 no low

Desert Bighorn Sheep Ovis canadensis Open areas near broken escape country EI yes

BIRDS+

\VestemLeastBittern Ixobrvchus exilus hesperis Fresh water marshex tall vegetation C2 no I moderate
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TABLE D-2c
SPECML STATUS SPECIES - NEVADA

Special Shtus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

snecies Status Occurrence

Common Name Scientific Name Habitat Type Fed State Other Known Potential

White-facedIbis Plegadis chihi Permanent or ephemeral wetlands C2 P no moderate

Belted Kingfisher Ceryle alcyon Along fresh water courses P yes

Osprey Pandion haliaetus Riparian; along Lower Colorado River P no high

Bald Eagle Haliaeetus leucocephalus Riparian; Colorado River woodlands. E E BEA yes

Golden Eagle Aquila chrysaetos Open country in prairies, tundra, and open P BEA yes
forest; nest on cliff ledges and in trees BLMS

Ferruginous Hawk Buteo regalis Open prairies, plains, and badlands near C2 P BLMS yes
streams

Southwestern Willow Empidonm traillii extimis Dense multistory riparian habitats; E
Flycatcher

no moderate
cottonwood-willow or tamarisk

Northern Harrier Circus cyaneus Prairies, meadows, grasslands, and marshes P no moderate

American Peregrine Falcon Falco peregrinus anatum Open grassland areas for foraging with E E NESL-3 yes
adjacent cliffs for nesting

Burrowing Owl Athene cunicularia Prairie, plains, and savanna P no high

Barn Owl Tvto alba Varietv of habitat tvpes P ves
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TABLE D-2c
SPECIAL STATUS SPECIES - NEVADA

Special Status Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes speciesidentified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

I I I

snecies

Common Name Scientific Name

MountainPlover Charadrius montanus

Black Tern I Chlidonas niger

Loggerhead Shrike I btrius ludovicianus

Desert Tortoise (Mojave
population)

Chuckwalla

Banded Gila Monster

Roundtail Chub

Bonytail Chub

Humpback Chub

R=orback Sucker

Gopherus agassizii

,
Saurotnalus obesus

Heloderttra suspectum circtum

Gila robusta

Gila elegans

Gila cypha

Xvrauchen texanus

.Status Occurrence

Habitat Type Fed State Other Known Potential

Dry upland prairies and plains, semidesert, cl no low
plowed fields, and sandy deserts

Lake shores and marshes I C2 I I I no I high

Savanna, desert scrub, and less often, open IC2 I I Iyes I
woodland I I I 1- 1

REPTILES AND AMPHIB~NS

Mohave desertscrub T P

Mohave desertscrub C2 NESL-4

Mohave desertscrub C2 P BLMS

FISHES

Aquatic: Colorado River C2 P,R

Lake Mohave E P

Aquatic; Colorado River (designated criticat E
habitat): Little Colorado River

Lake Mohave E P

yes I
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TABLE D-2c
SPECML STA~S SPEC~S - NEVADA

Special Stitus Species Likely to Occur in the Habitats Traversed by
the Alternative Routes for the Navajo Transmission Project

(Note: This includes species identified as occurring or potentially occurring along all alternative routes
inventoried in the data supporting this DEIS.)

saecies Status Occurrence

CommonName Scientific Name Habitat Type Fed State Other Known Potential

HarmelmouthSucker Catostomus lattipinnis AquatiG Colorado River C2 yes

Colorado Squawfish Ptychocheilas lucius Aquatic, Colorado River (designated critical E E ycs
habitat)

PLANTS

WhiteBearDesertPoppy Arctomecon merriatni Rocky slopes, barren limestone outcropping; C2 NNNPS-W no moderate
creosotebush and blackbrush series

Curve-podded Mojave Astragalus tnohavensis var. Limestone ledges and gravelly hillsides; C2 CE# NNNPS-E no low
Milkvetch hemigyrus associated with creosotebush and junipers,

elevations range from 4,065 to 6,070 feet

Yellow Twotone Beardtongue Penstemon bicolor ssp, bicolor Gravelly soils, washes; Mohave desertscrub C2 NNNPS-W no high

Rosy Twotone Beardtongue Penstemon bicolor ssp, roseus Gravel!y soils, washes; Mohave desertscrub C2 NNNPS-D no high

* Status definitions are found in text. Sources: WS 1993a,b,c; NWD, NNHP 1993
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TABLE D-3
UNIQUE ~BITATS

Feature Associated Species* Other Attributes Links

The Hogback (BLM-within
The Hogback ACEC;
Navajo Nation)

San Juan River
(BLM, Navajo Nation)

Beautiful Mountain (part of
the Chuska Mountains)
(Navajo Nation)

Chuska Mountains
(Navajo Nation)

Aubrey Valley
(BLM, state, private, Navajo
Nation)

Hualapai V~ley
[BLM, Hurdapai Tribe,
private)

New Metico

Endanxerti: Mancos milkvetch
Threatenti: Mesa Verde cactus
- pronghom, mule deer,
mountain fion, Cottam’s milkvetch,
Monument Valley milkvetch,
handsome cat’s-eye, splendid phacelia,
Eastwood phacelia

Endan~ercd: Aquatic habitat is
designated critical habitat for
Colorado squawfish and razorback
sucker. Riparian habitat supports
wintering bald eagles and (potentially)
southwestern willow flycatcher.
Candidate C2 roundtail chub,
flannelmouth sucker, white-faced ibis
m Zuni bluehead sucker, mottled
sculpin

Threatened: Mexican spotted owl
(designated critical habitat)
Candidate Cl: Goodding onion,
Arizona Ieathefflower
Candidate C2: Northern goshawk
- Chuska Mountains milkvetch,
Chuska Mountains tassel-eared
squirrel

Ationa

Threatened: Mexican spottd owl
(designated critical habitat)
Candidate Cl: Goodding onion,
Arizona Ieathefflower
Other Chuska Mountains mikvetch-
Chuska Mountains tassel-eared
squirrel

Endan~erd management area for
reintroduction of black-footd ferret
population designated as
“nonessential, experimental

Candidate C2 ferruginous hawk,
loggerhead shrike
Othe~ Swainson’s hawk

The Hogback is a unique
geologic outcropping, which
occurs where several
biogeographical provinces
meet.

peregrine falcon may inhabit
adjacent cliffs; three
transmission lines cross the
river

Ponderosa pine and mixed
conifer forests are present in
the project area only her~
big game (mule deer, elk,
bear, and wild turkey); most
biologically diverse area in
project area

100,240,640

240,460

700

Ponderosa pine and mixed
conifer forats occur in the
project area only here; big
game (mule deer, elk, bear,
and wild turkey); most
biologicrdly diverse area in
project area

700

extensive habitat for
pronghom

nesting areas for raptors
exist

1740,1741,1742,
1790

2020,2040,2060

Navajo TransmissionReject AppendixD - BiologicalResources
September1996 D-37



,_ .—. — . — — .-

TABLE D-3
UNIQUE WBITATS

Feature Associated Species* Other Attributes Links

Black Mountains Candidate C2 desert tortoise habitat and lambing grounds 2040,2060

(BLM, NPS) (Sonoran population), chuckwdlas, for bighorn sheep
banded Glla monster

Atizona ana Nevaaa

ColoradoRiver Endangered Aquatichabitatis Gamespeciesthat occur in 2040,2060

(NPS Lake Mead NRA, designatd critical habitat for bonytail Lake Mohave include
state) chub and rworback sucker. Rlparian Iargemouth bass, striped

habitat supports wintering bdd eagles bass, channel catfish,
and (potentially) southwestern willow rainbow trout, black crappie,
flycatcher. Peregrine frdcon may bluegill, and green sunfish.
inhabit adjacent cliffs Nongame species include
Candidate C2: flannelmouth sucker, carp and threadfirr shad.
southwestern river otter

Nevaaa

Eldorado Mountains ~reatened desert tortoise (Mojave habitat and lambing grounds 2040,2060

(BLM, state, private) population) designated critical habitat for bighorn sheep
Candidate C2 chuckwdla, rosy and
yellow twotone beardtongues, banded
Gila monster

Eldorado Valley ~reatened: desert tortoise (Mojave me proposed Paiute- 2040,2080,2200,

(BLM, state, private) population) designated critical habitat Eldorado Desert Wildlife 2180
Candidate C2 chuckwrdla, rosy and Management Area
yellow twotone beardtongues, banded encompasses a portion of
G]la monster the western edge of the

project area.

Colorado River Endangered: Aquatic habitat is Game species that occur in 2040,2060

(NPS Lake Mead NRA, designated critical habitat for bonytail Lake Mohave include

state) chub and razorback sucke~ Riparian largemouth bass, striped
habitat supports wintering bdd eagles bass, channel catfish,
and (potentially) southwestern willow rainbow trout, black crappie,
flycatcher. Peregrine falcon may bluegill, and green sunfish.
inhabit adjacent cliffs Nongame species include
Candidate C2 roundtail chub and carp and threadfin shad.
flannelmouth sucke~ black tern,
western least bittern, white-faced ibis

*Inchrdes species for which habitat occurs along an dtemative route, but for which specific locations have not been
identified.
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TABLE D-4
BIOLOGICAL RESOURCES SENSITIVITY LEVELS

Low Moderate High

VegetationT~=

Grmt Basifllains Grassland Pifion-Juni~rWoodland Sand Dune Scrub
Mohave Desertscmb Ponderosa Pine Forest Mixti Conifer Forest
Great Basin Desertscmb Ripariarrb

Wetirurds

Special Shtis Plank

MonumentValleyMihetch Roaring Springs PricHy Poppy Gooddingtilon
Gladiator Milkvetch Chuska Mountain MINetch MarrcosMiWetch
DisruM Rabbitbmsh Narurha Mllkvetch Navajo Sdge
HandsomeCat’s*ye Cameron Water-parsley WelsNs M1lkwed
Rosy Twotone Beardtongue Fickeisen Plains Cactus Parish MWI Gross
Yellow Twotone Bwdtorrgue Sunset Crater Beardtongue* Mesa Verde Cactus
~twood Phacetia C!nderPhaceha*
Cottam’s Milkvetch Welsh Phacelia
ManCOS Sdtbush Whiting Indigobrrsh

Tusayarr~ame mower
FrecMedM]lkvetch
tizorra Heflower

Special Sbti Wd~e

Nofiem Harrier osprey Coconino Mzona Pocket Mouse
flammulatd Owl* Swainson’s Hawk HrrrdapaiMexicm Vole
Fermginous Hawk Bm Owl Black-footedFerret
brig-billed Curlew” Pygmy owl” Golden figle
hwkmd bopard Frog ChrrskaTassel- Squirrel Peregrine Falcon
Chores Frog Sorrrhw=tem River Otter Mexican Sported Owl
Chuckwdla Northern Goshawk Desert Tortoise (Mojave Population)
RoundtaiIChub Bdd Eagle Gila Monster
Hamrelmouth Sucker SouthwesternWillow Nycatcher Bnnytail Chub
SpeeMd Date fizona Toad Utie Colorado River Spinedace

Northern bpard Frog Colorado Squawfish
D~ert Tortoise (Sonoran Population) Rmorback Sucker
Blue-black Silverspot Butteffly*
HumpbackChub
Zuni Blueh=d SuckeF

Big Gme

Black Bear Pronghom htelope D~err Bighnm
Mule Deer
Elk
Mountain tion
Wild Turkey

~Is table includw dl species for the project - Seved speci= listed above (marked with an *) occur only along links that
were eliminated from ~er considerationin the DMS.
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TABLE D-5
SUMMARY OF POTENT~L ~ACTS ON VEGETATION

Miles of Impack
Iterative
Route Impact Vegetation Type NM AZ NV Total

EASTERN AREA ALTERNATWW

GC1 L Great Basin Desertscmb 26.1 151.8 — 177.9

GC1 L Great Basifllains Grassland 8.0 40.2 — 48.2

GC1 L Pifion-Juniper Woodland 0.4 30.3 — 30.7

GC1 M Pifion-Juniper Woodland — 0.3 — 0.3

GCI L RlparitiSalt Cedar/Greasewood 0.3 3.1 — 3.4

GCI L WetlanddAquatic 0.1 — — 0.1

K1 L Great Basin Desertscrub 26.1 138.6 — 164.7

K1 L Great Basifllains Grassland 8.0 35.8 — 43.8

K1 L Pifion-Juniper Woodland 0.4 32.1 — 32.5

KI M Pifion-Juniper Woodland — 0.3 — 0.3

KI L R]paritiSdt Cedar/Greasewood 0.3 3.0 — 3.3

KI L WetlanddAquatic 0.1 — — 0.1

cl L Bare Rock 0.9 — — 0.9

cl L Great Basin DesertScrub 23.9 26.8 — 50.7

cl L Great Basi@lains Grassland 13.6 86.3 — 99.9

cl L Pifion-Juniper Woodland 1.3 25.2 — 26.5

cl L Ponderosa Pine Woodland 6.8 — 6.8

cl L RiparitiSdt Cedar/Greasewood 0.4 1.4 — 1.8

c1 L WetlanddAquatic 0.1 — — 0.1

C2 L Great Basin DesertScrub 26.1 73.6 — 99.7

C2 L Great Basifllains Grassland 8.0 83.2 — 91.2

C2 L Pifion-Juniper Woodland 0.4 18.0 — 18.4

C2 L RiparitiSdt Cedar/Greasewood 0.3 1.3 — 1.6

C2 L Wetlands/Aquatic 0.1 — — 0.1
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TABLE D-5
SUMMARY OF POTENT~L ~ACTS ON VEGETATION

Miles of Impacts
Alternative

Route hpact Vegetation Type NM AZ NV Total

Moenkopi to Marketplace

NIW L Great Basin Desertscrub — 5.1 — 5.1

NIW L Great Basifllains Grassland — 86.2 — 86.2

NIW L. Mohave Desertscmb — 44.7 29.5 74.2

NIW L Pifion-Juniper Woodland — 49.3 — 49,3

NIW L RiparitiSdt Cedar/Greasewood — 0.6 0.4 1.0

NIW L Sand Dune Scrub~are Sand — 0.2 — 0.2

NIW L WetlanddAquatic — 0.9 0.1 1.0

N2 L Bare Rock — 1.7 — 1.7

N2 L Great Basin Desertscrub — 5.1 — 5.1

N2 L GreatBasifllains Grassland — 95.7 — 95,7

N2 L MohaveDesertscrub — 58.7 29.5 88,2

N2 L Pifion-JuniperWoodland — 32.2 — 32.2

N2 “ L RlparitiSrdt Cedar/Greasewood — 0.6 0.4 1.0

N2 L Sand Dune Scrub~are Sand — 0.2 — 0.2

N2 L WetlanddAquatic — 0.9 0.1 1,0

S2 L Bare Rock — 1.1 — 1.1

S2 L Great Basin Dese~cmb — 4.2 — 4.2

S2 L Great Basifllains Grassland — 92.0 — 92.0

S2 L Mohave DesertScrub — 55.1 29.5 84,6

S2 L Pifion-Juniper Woodland — 58.9 — 58,9

S2 L RiparitiS~t Cedar/Greasewood — 1.8 0.4 2.2

S2 L Sand Dune Scrub~are Sand — 4.6 — 4.6

S2 L WetlanddAquatic — 0.1 0,1
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I TABLE D-5
SUMMARY OF POTENT~L ~PACTS ON VEGETATION

I

Alternative
Route IIImpact Vegetation Type m Total

I Moenkopi to Mead

N3 L Great Basin DesertScrub — 5.1 — 5.1

N3 L Great Basifllains Grassland — 86.2 — 86.2

N3 L Mohave DesertScrub — 46.1 9.1 55.2

N3 L Pifion-Juniper Woodland — 49.3 — 49.3

N3 L RlparitiSalt CedarlGreasewood — 0.5 1.8 2.3

N3 L Sand Dune Scrub~are Sand — 0.2 — 0.2

N3 L WetlanddAquatic — 1.0 — 1.0

N4 L Bare Rock — 1.7 — 1.7

N4 L Great Basin Desertscrub — 5.1 — 5.1

N4 L Great Basifllains Grassland — 95.7 — 95.7

N4 L Mohave DesertScrub — 60.1 9.1 69.2

N4 L Pifion-Juniper Woodland — 32.2 — 32.2

N4 L RlparitiSalt Cedar/Greasewood — 0.5 1.8 2.3

N4 L Sand Dune Scrub~are Sand — 0.2 — 0.2

N4 L WetlanddAquatic — 1.0 — 1.0

S4 L Bare Rock — 1.1 — 1.1

S4 L Great Basin DesertScrub — 4.2 — 4.2

S4 L Great Basifllains Grassland — 92.0 — 92.0

S4 L Mohave Desertscrub — 56.5 9.1 65.6

S4 L Pifion-Juniper Woodland — 58.9 — 58.9

S4 L RiparitiSdt Cedar/Greasewood — 1.7 1.8 3.5

S4 L Sand Dune Scrub~are Sand — 4.6 — 4.6

S4 L WetianddAquatic — 0.1 — 0.1
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TABLE D-6

SU~ARY OF POTENTML ~PACTS ON KNOWN ~BITAT OF
SPEC~L STATUS PLANTS

Miles of hpacti
Alternative Federal

Route Impact Special Status Plan@ status NM AZ w Total

EASTERN AREA ALTERNATES

GC1 L Mancos Milkvetch E 2.7 — — 2.7

GC1 L Mesa Verde Cactus T 1.7 — — 1.7

GC1 L Monument Valley Milkvetch C2 . 1.6 — — 1.6

GC1 L Eastwood Phacelia o 1.0 — — 1.0

K1 L Mancos Milkvetch E 2.7 — — 2.7

KI L Mesa Verde Cactus T 1.7 — — 1.7

KI L Monument Valley Milkvetch C2 1.6 — — 1.6

K1 L Eastwood Phacelia o 1.0 — — 1.0

cl M Mancos Mllkvetch E 0.1 — — 0.1

cl L Mancos Milkvetch ,E 0.8 — — 0.8

cl L Mesa Verde Cactus T 1.2 — — 1.2

cl L Monument Valley Milkvetch C2 0.2 — — 0.2

cl L Eastwood Phacelia o 1.4 — — 1.4

C2 L Mancos Milkvetch E 2.7 — — 2.7

C2 L Mesa Verde Cactus T 1.7 — — 1.7

C2 L Monument Valley Milkvetch o 1.6 — — 1.6

C2 L Eastwood Phacelia o 1.0 — — 1.0

W~TERN AREA ALTERNATES

Moenkopi to Marketplace

NIW L Tusayan Flame Flower C2 — 0.8 — 0.8

NIW L Tusayan Rabbitbrush C2 — 1.9 — 1.9

N2 L Tusayan Flame mower C2 — 0.8 — 0.8

N2 L Tusayan Rabbitbrush C2 — 1.9 — 1.9
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TABLE D-6
SU~ARY OF POTENTML ~PACTS ON KNOWN ~BITAT OF

SPECML STATUS PLANTS

Miles of Impacts
Alternative Federal

Route hpact Special Status Plants status NM AZ NV Total

S2 L Tusayan Rabbitbrush C2 — 6.8 — 6,8

Moenkopi to Mead

N3 L Tusayan Flame mower C2 — 0.8 — 0.8

N3 L Tusayan Rabbitbrush C2 — 1.9 — 1,9

N4 L Tusayan Flame Flower C2 — 0.8 — 0,8

N4 L Tusayan Rabbitbrush C2 — 1.9 — 1.9

S4 L Tusayan Rabbitbrush C2 — 6.8 — 6,8

Navajo Transmission Project Appendix D - Biological Resources
September 1996 D-U



TABLE D-7
SU~ARY OF POTENT~L ~PACTS ON POTENTML ~BITAT OF

SPECML STATUS PLANTS

Milu of kpacts
Alternative Federd

Route hpact Special Sbtus Plants Stitis m AZ NV Total

EASTERN AREA ALTERNATES

GC1 L Mess Verde Cactus T 23.4 — — 23.4

GC1 M Navajo Sedge T — 0.5 — 0.5

GC1 L Navajo Sedge T — 2.0 — 2.0

GC1 L Fickeisen Plains Cactus cl — 2.2 — 2.2

GC1 L Cameron Water-parsley C2 — 2.6 — 2.6

GC1 L Monument Valley Milkvetch C2 0.5 — — 0.5

GC1 L Nipple Beach Phacelia C2 — 0.2 — 0.2

GC1 L Roaring Springs Prickly Poppy C2 — 1.0 — 1.0

GC1 L Tusayan Flame Rower C2 — 6.9 — 6.9

GC1 L Welsh Phacelia . C2 — 2.8 — 2.8

GC1 L Cottam’s Milkvetch o 0.5 — — 0.5

GC1 L Eastwood Phacelia o 24.1 — — 24.1

GC1 L Mancos Saltbrush o 1.4 — — 1.4

K1 L Mesa Verde Cactus T 23.4 — — 23.4

K1 M Navajo Sedge T — 0.5 — 0.5

K1 L Navajo Sedge T — 2.0 — 2.0

K1 L Fickeisen Plains Cactus cl — 2.2 — 2.2

K1 L Cameron Water-parsley C2 — 2.6 — 2.6

K1 L Monument Valley Milkvetch C2 0.5 — — 0.5

K1 L Roaring Springs ~c~y poppy C2 — 1.0 — 1.0

K1 L Tusayan Fkune mower C2 — 6.9 — 6.9

K1 L Welsh Phacelia C2 — 2.8 — 2.8

K1 L Cottam’s Milkvetch o 0.5 — — 0.5
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TABLE D-7
SUMMARY OF POTENTIAL ~PACTS ON POTENTIAL HABITAT OF

SPECML STATUS PLANTS

Miles of Impacts
Alternative Federal

Route Impact Special Status Plants status NM AZ NV Total

K1 L Eastwood Phacelia o 24.1 — — 24.1

K1 L Mancos Saltbrush o 1.4 — — 1.4

cl M Mancos Milkvetch E 0.3 — — 0.3

cl M Mesa Verde Cactus T 8.1 — — 8.1

cl L Mesa Verde Cactus T 8.7 — — 8,7

cl L Gladiator Milkvetch C2 — 0.1 — 0.1

c1 L Monument Valley Milkvetch C2 0.1 — — 0.1

cl L Tusayan Flame Flower C2 — 5.0 — 5.0

cl L Tusayan Rabbitbrush C2 — 12.3 — 12,3

c1 L Chuska Mountain Milkvetch o — 4.6 — 4,6

cl L Cottam’s Milkvetch o 0.2 — — 0,2

cl L Eastwood Phacelia o 17.7 — — 17.7

cl L Mancos Saltbush o 3.9 — — 3.9

cl L Naturita Milkvetch o — 15.0 — 15,0

C2 M Navajo Sedge T — 3.5 — 3,5

C2 L Mesa Verde Cactus T 23.4 — — 23,4

C2 L Monument Valley Milkvetch C2 0.5 — — 0.5

C2 L Tusayan Flame mower C2 — 5.0 — 5,0

C2 L Tusayan-Rabbitbrush C2 — 15.7 — 15,7

cl L Cottam’s Milkvetch o 0.5 — — 0.5

cl L Eastwood Phacelia o 24.1 — — 24,1

cl L Mancos Saltbush o 1.4 — — 1,4

cl L Naturita Milkvetch o — 15.0 — 15.0
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TABLE D-7
SUMMARY OF POTENTML ~PACTS ON POTENTML ~BITAT OF

SPEC~L STATUS PLANTS

Alternative
Milesof tipacts

Federd
Route Impact SpecialStatusPlants status NM AZ m Total

~STERN AREAALTERNAT~ES

Moenkopito Marketplace

NIW L Fickeisen Plains Cactus cl — 0.8 — 0.8

NIW L Cameron Water-parsley C2 — 4.0 — 4.0

NIW L Rosy Twotone Beardtongue C2 — — 18.1 18.1

NIW M Tusayan Flame mower C2 — 1.6 — 1.6

NIW L Tusayan Flame mower C2 — 14.9 — 14.9

NIW L Tusayan Rabbitbrush C2 — 10.0 — 10.0

NIW L Welsh Phacelia C2 — 3.9 — 3.9

NIW L Yellow Twotone Beardtongue C2 — — 17.4 17.4

N2 L Fickeisen Plains Cactus cl — 0.8 — 0.8

N2 L Cameron Water-parsley C2 — 4.0 — 4.0

N2 L Freckled Milkvetch C2 — 0.8 —. 0.8

N2 L Roaring Springs PricMy Poppy C2 — 6.8 — 6.8

N2 L Rosy Twotone Beardtongue C2 — — 18.1 18.1

N2 M Tusayan Flame Rower C2 — 1.6 — 1.6

N2 L Tusayan Flame mower C2 — 16.0 — 16.0

N2 L Tusayan Rabbitbrush C2 — 10.8 — 10.8

N2 L Welsh Phacelia C2 — 3.9 — 3.9

N2 L Yellow Twotone Beardtongue C2 — — 17.4 17.4

S2 M Fickeisen Plains Cactus cl — 0.2 — 0.2

S2 L Fickeisen Plains Cactus cl — 1.6 — 1.6

S2 L Cameron Water-parsley C2 — 4.2 — 4.2

S2 L FrecNed Milkvetch C2 — 0.1 — 0.1
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TABLE D-7
SUMRY OF POTENT~L ~PACTS ON POTENTML ~BITAT OF

SPECML STATUS PLANTS

Alternative
Route hpact Specird Status Plants

C2 — 7.7 — 7.7

C2 — — 18.1 18.1

C2 — 25.6 — 25,6

C2 — 1.0 — 1,0

C2 — 2.2 — 2,2

S2 L Roaring Springs PncMy Poppy
I I

S2 L Rosy Twotone Beardtongue
I I

S2 I L I Tusayan Name Rower

S2 I L I Tusayan Rabbitbrush

S2 I L I Welsh Phacelia

S2 L Yellow Twotone Beardtongue C2 l– I–117.41 17,4

Moetiopi to Mead
I I 1

N3 L Fickeisen Plains Cactus cl — 0.8
I I I

– I 0.8

N3 I L Cameron Water-parsley IC21–14.O – I 4.0

N3 I L Rosy Twotone Beardtongue I C2 I – I – 3.5 I 3,5

Tusayan Flame Hewer C2 — 1.6N3 IM
I

N3 IL Tusayan Flame Newer C2 — 14.9
I I I

–1 14.9
1

N3 IL Tusayan Rabbitbrush C2 — 10.0 –1 10,0

N3. L Welsh Phacelia I C2 — I 3.9 – I 3.9

N3 I L Yellow Twotone Beardtongue I C2 — — 3.1 I 3.1

Fickeisen Plains Cactus I C2 — I 0.8N4 L

N4 I L — I 4.0
I

N4 IL

N4 IL

Rosy Twotone Bemdtongue I C2 — —N4 IL

N4 I M Tusayan Flame Newer IC21–11.6 – t 1.6

N4 I L Tusayan Name Newer IC21–116.O –1 16.0

— I 10,8Tusayan Rabbitbrush IC21– I1O.8

Welsh Phacelia C2 — 3.9 — 3.9

Navajo Transmission Project Appendix D - Biological Resources
September 1996 D*8



..

TABLE D-7
SUMMARY OF POTENT~L ~PACTS ON POTENTML ~BITAT OF

SPECML STATUS PLANTS

Miles of Impacts
Alternative Federd

Route Impact Special Status Plants Shtus NM AZ w Total

N4 L Yellow Twotone Beardtongue C2 — — 3.1 3.1

S4 M Fickeisen Plains Cactus c1 — 0.2 — 0.2

S4 L Fickeisen Plains Cactus cl — 1.6 — 1.6

S4 L Cameron Water-parsley C2 — 4.2 — 4.2

S4 L Freckled Milkvetch C2 — 0.1 — 0.1

S4 L Roaring Springs Prickly Poppy C2 — 7.7 — 7.7

S4 L Rosy Twotone Beardtongue C2 — — 3.5 3.5

S4 L Tusayan Flame flower C2 — 25.6 — 25.6

S4 L Tusayan Rabbitbrush C2 — 1.0 — 1.0

S4 L Welsh Phacelia C2 — 2.2 — 2.2

S4 L Yellow Twotone Beardtongue C2 — — 3.1 3.1
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TABLE D-8
SU~ARY OF POTENTM ~PACTS ON ~BITAT OF

SPECWL STATUS _DLWE

Alternative
Miles of Impacts

Federd
Route Impact Special Statis Wildife Sbtus NM AZ NV Total

EASTERN AREA ALTERNATW~

GC1 L ColoradoSquawfish(CH) E 0.1 — — 0.1

GC1 L RaptorHabitat E 0.3 6.0 — 6.3

GCI L RazorbackSucker(CH) E 0.1 — — 0.1

GC1 L CoconinoArizonaPocketMouse C2 — 7.1 — 7.1

GCI L Hannelmouth Sucker C2 0.1 — — 0.1

GC1 L Roundtail Chub C2 0.1 — — 0.1

GC1 L Golden Eagle o — 2.4 — 2.4

GCI L Mottled Sculpin o 0.1 — — 0.1

GC1 L Rough-legged Hawk o 0.3 — — 0.3

K1 L Colorado Squawfish (CH) E 0.1 — — 0.1

K1 L Raptor Habitat E 0.3 6.0 — 6.3

K1 L Razorback Sucker (CH) E 0.1 — — 0.1

KI L Coconino Arizona Pocket Mouse C2 — 7.2 — 7.2

K1 L Hannelmouth Sucker C2 0.1 — — 0.1

KI L Roundtail Chub C2 0.1 — — 0.1

KI L Golden ~gle ~ o — 2.4 — 2.4

K1 L Mottled Sculpin o 0.1 — — 0.1

K1 L Rough-legged Hawk o 0.3 — — 0.3

cl L Colorado Squawfish (CH) E 0.1 — — 0.1

cl L Humpback Chub E — 0.2 — 0.2

c1 L Raptor Habitat E 1.0 — — 1.0

cl L Razorback Sucker E 0.1 0.2 — 0.3

cl L Mexican Spotted Owl (CH) T — 5.9 — 5.9

cl L Coconino Arizona Pocket Mouse C2 — 4.2 — 4.2

cl L ~annelmouth Sucker C2 0.1 0.2 — 0.3
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TABLE D-8

SUHRY OF POTENTML ~PACTS ON WBITAT OF
SPEC~L STATUS ~LDLIFE

Miles of Impacts
Alternative Federal

Route hpact Special Statis Wtidlife Statis NM AZ NV Total

c1 L Roundtail Chub C2 0.1 — — 0,1

cl L Chuska Tassel-eared Squirrel o — 5.9 — 5.9

cl L Mottled Sculpin o 0.1 — — 0,1

cl L Zuni Bluehead Sucker o 0.1 0.2 — 0.3

C2 L Colorado Squawfish E 0.1 — — 0,1

C2 L Humpback Chub E — 0.2 — 0,2

C2 L Raptor Habitat E 0.3 — — 0.3

C2 L Razorback Sucker E 0.1 0.2 — 0,3

C2 L Coconino Arizona Pocket Mouse C2 — 4.2 — 4.2

C2 L Nannelmouth Sucker C2 0.1 0.2 — 0.3

C2 L Roundtail Chub C2 0.1 — — 0,1

C2 L Golden ~gle o — 0.8 — 0,8

C2 L Mottled Sculpin o 0.1 — — 0,1

C2 L Rough-legged Hawk o 0.3 — — 0.3

C2 L Zuni Bluehead Sucker o — 0.2 — 0.2

-TERN AREA ALTERNAT~ES

Moenkopi to Marketplace

NIW L BonytailChub (CH) E — — 0.1 0.1

NIW L Raptorhabitat E — 1.9 — 1,9

NIW L RazorbackSucker(CH) E — — 0.1 0,1

NIW L Black-footedFerret E* _ 8.4 — 8.4

NIW L Desert Tortoise (M) (CH) T — — 21.1 21,1

NIW L Arizona Toad C2 — 2.5 — 2,5

NIW L Chuckwdla C2 — 1.2 — 1,2

NIW L Coconino Arizona Pocket Mouse C2 — 6.0 — 6.0

NIW M Desert Tortoise (S) C2 — 0.1 — 0,1
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TABLE D-8
SU~ARY OF POTENTN ~PACTS ON ~BITAT OF

SPEC~L STATUS _DL~E

Milu of hpack
Alternative Federd

Route hpact SpecirdStatusWddife Stitus NM AZ w Total

NIW L Desefi Tortoise (S) C2 — 0.9 — 0.9

NIW L Southwestern River Otter C2 — 0.1 — 0.1

NIW L Cooper’s Hawk o — 3.0 — 3.0

NIW L Gila Monster .0 — 1.2 — 1.2

N2 L Bonytail Chub (CH) E — — 0.1 0.1

N2 L Raptor Habitat E — 2.0 — 2.0

N2 L Razorback Sucker (CH) E — — 0.1 0.1

N2 L Black-footd Ferret E* _ 15.5 — 15.5

N2 L Desert Tortoise (M) (CH) T — — 21.1 21.1

N2 L Chuckwdla C2 — 0.7 — 0.7

N2 L Coconino Arizona Pocket Mouse C2 — 6.0 — 6.0

N2 M Desert Tortoise (S) C2 — 0.1 — 0.1

N2 L Desert Tortoise (S) C2 — 0.9 — 0.9

N2 L Fermginous Hawk C2 — 3.0 — 3.0

N2 L Southwestern River Otter - C2 — 0.1 — 0.1

52 L Bonytail Chub (CH) E — — 0.1 0.1

S2 L Raptor Habitat E — 1.9 — 1.9

S2 L Razorback Sucker (Cm E — — 0.1 0.1

S2 L Desert Tortoise ~) (CH) T — — 21.1 21.1

S2 L Chuckwdla C2 — 0.7 — 0.7

S2 L Coconino Arizona Pocket Mouse C2 — 4.2 — 4.2

52 M Desert Tortoise (S) C2 — 0.1 — 0.1

S2 L Desert Tortoise (S) C2 — 0.9 — 0.9

S2 L Fermginous Hawk C2 — 3.0 — 3.0

S2 L Southwestern River Otter C2 — 0.1 — 0.1
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TABLE D-8
SU~ARY OF POTENTML ~PACTS ON HABITAT OF

SPECIAL STATUS WILDLIFE

Miles of Impacts
Alternative Federal

Route Impact Special Status Wildlife status NM AZ NV Total

Moenkopi to Mead

N3 L Bonytail Chub (CH) E — 0.1 — 0.1

N3 L Raptor Habitat E — 2.4 — 2,4

N3 L Razorback Sucker (CH) E — 0.1 — 001

N3 L Black-footed Ferret E* _ 8.4 — 8.4

N3 L Desert Tortoise (M) (CH) T — — 5.7 5,7

N3 L Arizona Toad C2 — 2.5 — 2,5

N3 L Chuckwalla C2 — 0,8 — 0,8

N3 L Coconino Arizona Pocket Mouse C2 — 6.0 — 6.0

N3 L Desert Tortoise (S) C2 — 6.4 — 6.4

N3 L Southwestern River Otter C2 — 0.1 — 0,1

N3 L Cooper’s Hawk o — 3.0 — 3.0

N3 L Glla Monster o — 0.8 — 0.8

N3 L Osprey o — 0.5 — 0.5

N4 L Bonytail Chub (CH) E — 0.1 — 0,1

N4 L Raptor Habitat E — 2.5 — 2.5

N4 L Razorback Sucker (CH) E — 0.1 — 0.1

N4 L Black-footed Ferret E* _ 15.5 — 15,5

N4 L Desert Tortoise (M) (CH) T — — 5.7 5,7

N4 L Chuckwalla C2 — 0.3 — 0.3

N4 L Coconino Arizona Pocket Mouse C2 — 6.0 — 6,0

N4 L Desert Tortoise (S) C2 — 6.4 — 6.4

N4 L Ferruginous Hawk C2 — 3.0 — 3,0

N4 L Southwestern River Otter C2 — 0.1 — 0,1

N4 L Gila Monster o — 0.3 — 0,3

N4 L Osprey o — 0.5 — 0,5
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TABLE D-8
SU~ARY OF POTENTML MPACTS ON ~BITAT OF

SPECML STATUS WLDLIFE

Milm of hpacts
Alternative Federal

Route Impact Special Status WilWlfe status NM AZ w Tobl

N4 L Swainson’sHawk o — 8.6 — 8.6

S4 L BonytailChub(CH) E — 0.1 — 0.1

S4 L RaptorHabitat E — 2.4 — 2.4

S4 L RazorbackSucker(CH) E — 0.1 — 0.1

S4 L DesertTortoise(M) (CH) T — — 5.7 5.7

S4 L Chuckwalla C2 — 0.3 — 0.3

S4 L CoconinoArizonaPocketMouse C2 — 4.2 — 4.2

S4 L DesertTortoise(S) C2 — 6.4 — 6.4

S4 L FerruginousHawk C2 — 3.0 — 3.0

S4 L SouthwesternRiverOtter C2 — 0.1 — 0.1

S4 L GilaMonster o — 0.3 — 0.3

S4 L Osprey o — 0.5 — 0.5

S4 L Swainson’sHawk o — 12.8 — 12.8

CH= Criticalhabitat M - Mojavepopulation S = Sonoranpopulation
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TABLE D-9
SUMMARY OF POTENT~L ~PACTS ON BIG GAME*

Milm of Impacts
Alternative

Route ImDact SDecial Statis W]l~ife NM AZ w Total

EASTERN AREA ALTERNAT~

— 29.8

— 9.0

— 0.4

— 14.9

— 8.5

— 29.8

— 9.0

— 0.4

— 14.9

— 8.5

— 53.2

— 9.8

— 10.1

— 9.4

— 0.5

— 1.0

— 2.1

— 2.1

— 1.2

— 2.8

— 1.1

American Pronghom Antelope

American Pronghom Antelope, Mule Deer

American Pronghom Antelope, Mule Deer (w, m)

Mule Deer

Mule Deer (w, m)

3.4 26.4

9.0GC1 I L —

GC1 I L 0.4
I

14.9—

8.5 —

American Pronghom Antelope 3.4 26.4

American Pronghom Antelope, Mule Deer 9.0—

K1 I L 0.4American Pronghom Antelope, Mule Deer (w, m) —

K1 I L 14.9Mule Deer —

K1 I L Mule Deer (w, m) 8.5

1.9

0.1

—

cl IL American Pronghom Antelope

American Pronghom Antelope, Mule Deer

American Pronghom Antelope, Mule Deer (w),
Merriam’s Turkey

American Pronghom Antelope, Mule Deer,
Merriam’s Turkey

51.3

9.7

10.1—

7.9cl L 1.5

cl L American Pronghom Antelope, Mule Deer,
Merriam’s Turkey (s,w)

0.5

CIIL Black Bear, Mule Deer (s)

Black Bear, Mule Deer (s), Merriam’s Turkey

Black Bear, Mule Deer (s), Merriam’s Turkey
(S,w)

Merriam’s Turkey, Mule Deer, Mountain Lion

Mountain Lion, Mule Deer

1.0

2.1

—

—

2.1—

I

—

t

cl L

cl L

cl L

1.2

2.8 —

Mule Deer 1.1 —
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TABLE D-9
SUMMARY OF POTENTML ~PACTS ON BIG GAME*

Miles of Impacts

Special Stabs Wildife NM AZ NV Total

4,9cl I L Mule Deer (c,w), Merriam’s Turkey (s,w),
Mountain Lion

4.9 —

cl L Mule Deer, Merriam’s Turkey (s,w), Mountain
Lion

4.6 1.1 5,7—

3.4C2 IL American Pronghorn Antelope 65.5 68,9—

t

C2 L

C2 L

C2 L

American Pronghom Antelope, Mule Deer 9.7 9.7—

0.4American Pronghom Antelope, Mule Deer (w,m) 0.4 — —

8.5 8,5Mule Deer ——

WESTERN A~A ALTERNAT~

Moe&opi to Marketplace

NIW L American Pronghom Antelope

NIW L American Pronghom Antelope, Elk, Mule Deer

— I 25.5 — I 25.5

— I 3.8 — I 3,8

NIW L American Pronghom Antelope, Mountain Lion,
Mule Deer

— I 6.0 — I 6,0

— 2.5 2.5I NIW I L I Ameri.an Pronghom, Antelope, Mule Deer

NIW L Bighorn Sheep

NIW L Bighorn Sheep (s)

NIW L Bighorn Sheep, Mountain Lion, Mule Deer

NIW L Mountain Lion, Mule Deer

3.3 3.3— —

6.2 6,2— —

– 1 10.4 I – I 10,4

– I 22.0 I – I 22,0

— 60.1 — 60,1

— 60.0 — 60.0

— 2.0 — 2.0

— 3.8 — 3.8

I NIW I L I Mule Deer

N2 L American Pronghom Antelope

N2 L

N2 L

N2 L

N2 L

N2 L

American Pronghom Antelope (yr,mc)

American Pronghom Antelope, Elk, Mule Deer

American Pronghom Antelope, Mule Deer –12.51– 12.5

Bighorn Sheep –l– I 3.3 I 3.3

— I — I 6.2 6,2Bighorn Sheep (s)
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TABLE D-9
SUMMARY OF POTENT~L ~PACTS ON BIG GAME*

4Totil

10.4

60.1

Miles of hpacts
I 1Alternative

Route Impact Special Stitus Wil~e lNMIAZlm

Bighorn Sheep, Mountain Lion, Mule Deer I — I 10.4 —I N2 L

I N2 L Mule Deer

1
49.5

28.1

3.3

6.2

10.4

15.8

L

L

L

American Pronghom Antelope — 49.5 —
i i I

American Pronghom Antelope, Mule Deer — 28.1 —
I I i

Bighorn Sheep — — 3.3
I I I

L

L

L

Bighorn Sheep (s) — — 6.2
I I I

Bighorn Sheep, Mountain Lion, Mule Deer — 10.4 —
I I I

I S2 Mule Deer l–l15.81–

Moenkopi to Mead

31.8 — 31.8

3.8 — 3.8

6.0 — 6.0

2.5 — 2.5

— 2.7 2.7

— 5.5 5.5

3.0 — 3.0

22.0 — 22.0

I N3 I L I American Pronghom Antelope —

I N3 I L I American Pronghom Antelope, Elk, Mule Deer —

N3 L American Pronghom Antelope, Mountain Lion,
Mule Deer

—

N3 I L American Pronghom Antelope, Mule Deer —

N3 L Bighorn Sheep (s) —

N3 L Bighorn Sheep, Mountain Lion, Mule Deer —

I N3 I L 1 Mountintion, Mule Deer —

3.0 — 3.0

60.1 — 60.1

66.3 — 66.3

2.0 — 2.0

3.8 — 3.8

2.5 — 2.5

— 2.7 2.7

— 5.5 5.5

I N3 I L I Mountain Lion, Mule Deer, Bighorn Sheep (1) —

N3 I L Mule Deer —

N4 I L American Pronghom Antelope —

I N4 I L I American PronghomAntelope Qr,m) —

I N4 L American Pronghom Antelope, Elk, Mule Deer —

N4 L American Pronghom Antelope, Mule Deer
I I

—

N4 L Bighorn Sheep
I I

—

1 N4 1 L I Bighorn Sheep (s) —
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TABLE D-9
SUMMARY OF POTENTML ~PACTS ON BIG GAME*

Miles of Impacts
Alternative

Route Impact Special Stitus WilWlfe NM AZ NV Total

N4 L Bighorn Sheep, Mountain Lion, Mule Deer — 3.0 — 3,0

N4 L Mountain Lion, Mule Deer, Bighorn Sheep (1) — 3.0 — 3.0

N4 L Mule Deer — 60.1 — 60.1

S4 L American Pronghom Antelope — 55.8 — 55.8

S4 L American Pronghom Antelope, Mule Deer — 28.1 — 28,1

S4 L Bighorn Sheep — — 2.7 2.7

S4 L Bighorn Sheep (s) — — 5.5 5.5

S4 L Bighorn Sheep, Mountain Lion, Mule Deer — 3.0 — 3.0

S4 L Mountain Lion, Mule Deer, Bighorn Sheep (1) — 3.0 — 3,0

S4 L Mule Deer — 15.8 — 15.8

*These data reflect impacts on habitat, whether occupied or not, for each species listed.

m = migration corridor w = winter range s = summer range
cw = critical winter range yr = year-long range 1= lambing grounds
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TABLE E-1
WOR UTmIT~S PARALLELED AND CROSSED

Link No. Utili@ Description Contition

100 two 230kV lines ~estem) p~lel

120 two 230kV lines western) pdlel

120 345kV (PacifiCorp) crossed

180 115kV (CO~ parrdlel .

240 two 345kV ~P) parallel

300 two 345kV (~P) ptilel

300 500kV crossed

360 two 345kV ~P) parallel

360 pipeline (Texas-New Mexico oil) ptilel

360 pipeline (Texas-New Mexico oil) crossed

360 345kV (PacifiCorp) crossed

460 two 230kV lines western) pdlel

460 230kV line western) ptilel

460 pipeline ~exas-New Mexico oil) crossed

460 16’ pipeline western gas) pdlel

460 two pipelines ~estem gas lfl’ and crossed
Meridian Oil d)

460 16 pipeline ~estem gas) crossed

460 lY pipeline @om Comers oil) crossed

461 230kV parallel

461 230kV ~estem) crossed*

461 230kV ~estem) crossd*

561 ld pipeline @oti Comers oil) crossed

561 230kV ~estem) crossed*

580 230kV ~estem) p~lel

1.3 l–
0.0-1.1 I 1.1

0.0-3.9 I 3.9

0.0-0.9 I 0.9

0.9 l–

1.1 l–

1.8 l–
0.0-5.2 I 5.2

5.241.8 I 36.6

15.0 l–
28.7-29.7 I 1.0

23.0 I ,—
29.0 —

37.5 —

0.0-31.9 31.9

3.7 —

5.7 —

8.1 —

9.4 —

0.0-19.1 19.1
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TABLE E-1
MNOR UTILITIES PARALLELED AND CROSSED

I Link No. I Utility Description

I 581 I 230kV western)

586 230kV ~estem)

586 230kV western)

587 230kV ~estem)

587 two 500kV (APS)

620 500kV (NPC~WP)

I 621 I 345kV Western)

627 345kV western)

640 lY pipeline (Four Comers oil)

700 500kV (APS)

700 two pipelines (Continental oil)

700 500kV (APS)

I 701 I 500kV (APS)

780 500kV (APS)

780 500kV (APS)

780 500kV (APS)

780 18” coal sluq pipeline (Black Mesa)

I 780 two 500kV (APS)

I 780 I 16’ pipeline (Four Corners oil)

1383 two 345kV ~estem)

1383 345kV (Western)

1384 two 345kV ~estem)

1384 two 345kV ~estem) and two 500kV
(APS)

] 1384 I two 345kV western)

Begin and End
Mileposts Crossing Total

Condition Location Mileage

parallel I 0.0-12.5 I 12,5

parallel I 0.0-5.4 I 5,4

crossed I 0.0 I —
crossed* 11.0 —

crossed 20.5 —

parallel I 0.0-2.1 I 2,1

crossed I 3.0 l–
crossed I 1.2 l–
crossed 4.5 —

parallel ! 0.0-66.0 ! 66.0

crossed 3.7-3.8 —
i I

crossed* I 21.0 l–
parallel I 0.0-7.6 I 7,6

parallel 0.0-96.5 96.5

crossed* I 19.5 ~
—

crossed* I 21.5 I —
crossed I 94.3 l–
crossed I 95.1 1-
crossed I 95.1 l–
parallel I 0.0-3.8 I 3,8

crossed* 3.8 —

parallel 0.0-1.0 1,0

parallel 1.0-12.5 11.5

parallel I 12.5-22.3 I 9,8
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TABLE E-1
MAJOR UT~ITIES PARALLELED AND CROSSED

Begin and End
Milepos@ Crossing

Condition Location
Total

MileageLink No. I Utility Description

parallel I 0.0- 1.0 1.01386 I two 345kV western)

1386 I 345kV (Western) parallel 1.0-4.0

parallel 4.0-7.2

parallel 0.0-9.5

crossed 10.3

3.0

1386 I two 345kV (Western) 3.2

1389 I 345kV Western) 9.5

1390 I two 500kV (APS) —

1390 I 69kV (APS) crossed I 12.0 —

1390 I 345kV western) crossed I 18.5

1391 I 345kV Western) crossed I 1.9

1393 I 345kV ~estem) parallel I 0.0-14.4 14.4

1397 I 345kV western) parallel I 0.0-13.5 13.5

crossed* I 13.51397 I 345kV western)

1400 I 500kV (APS) 21.5

1401 500kV (APS) 2.9

1420 two 500kV (APS)

1420 16 pipeline (Four Comers oil)

14.1

4.3

1.3

1.3

1.5

1.5

9.9

—

9.9

17.0

3.7

--

1421 two 500kV (APS)

1421 16” pipeline (Four Comers oil)

1480 two 500kV (APS)

1480 Id’ pipeline Four Comers oil)

1520 two 500kV (APS)

1520 ld pipeline @our Comers oil)

1520 two pipelines @our Comers oil 16) and
Black Mesa coal SIW 18”)

1640 two 500kV (APS)

1640 two pipelines @our Comers oil ld and
Black Mesa coal sl~ 18”)

pdlel I 0.0-1.3 -

parallel I 0.0-1.5

parallel I 0.0-1.5

parallel 0.0-9.9

parallel 0.0-0.6

pdlel 0.6-9.9
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TABLE E-1
MMOR UT~ITES PAWLLELED M

Link No. Utili@ Description Condition

1640 two pipelines (Four Comers oil ld and crossed
Black Mesa coal sluq 18”)

1660 500kV (APS) parallel

1680 two 500kV (APS) parallel

1680 fiber optic cable (AT&n crossed

1680 fiber outic cable (AT&~ I crossed

1680 fiber optic cable (AT&~ parallel

1720 fiber optic cable (AT&n parallel

1720 I 16’ pipeline @our Comers oil) I crossed

1720 I fiber optic cable (AT&n I crossed

1720 16 pipeline @our Comers) parallel

1720 ld pipeline @our Comers oil) parallel

1720 230kV (APS) crossed

1720 two pipelines @PNG gas and Four parrdlel
Comers oil 16’)

1720 two pipelines EPNG gas and Four crossed
Comers oil 16’

1720 pipeline (~ parallel

1720 two pipelines @PNG gas and Four crossed
Comers oil 16)

1720 230kV (APS) crossed

1720 I 18” pipeline @lack Mesa cod SIUW) I crossed

1720 18” pipeline @lack Mesa cod sluq) parallel
,

) CROSSED

Begin and End
Mileposts Crossing Total

Location Mileage

3.7 —

0.0-66.7 I 66.7

0.0-2.7 I 2.7

2.2 —

3.0 —

2.7-21.7 19.0

0.0-5.0 5.0

4.9 l–

5.0-15.0 I 10,0

18.0-21.6 I 3.6

20.2 l–

21.6-25.5 3.9

25.5 —

25.9-33.3 I 7.4

34.2 I —
34.6 l–

1740 500kV (APS) parallel 0.0-7.6 7.6

1741 500kV (APS) parallel 0.0-0.4 0.4

1742 fiber optic cable (AT&v crossed 6.5 —
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FLink No.

TABLE E-1
MAJOR UTLIT~S PARALLELED AND CROSSED

Begin and End
Mfleposk Crossing

Utili@ Description Condition Lomtion
Total

Mileage

500kV I parallel I 0.0-52.2 52.2

345kV and 500kV ~estem, SRP) I crossed I 52.2 —

18” DiDeline(Black Mesa cod slum) I parallel I 0.0-13.9 13.9

fiber optic cable (Citizens Utilities and crossed 13.0-13.3
AT&nI 1980 —

18” pipeline (Black Mesa coal sluq) I parallel I 0.0-6.3 6.3

18“ DiDeline[Black Mesa coal slum) I crossed I 5.0-6.3

+

2000

2000

—

230kV western) parallel ~ 6.3-20.6
I

14.3

I 2000 230kV and 500kV ~estem, SRP) crossed ! 20.6
1

—

+

2000

2002

345kV and 500kV Western, APS) parallel ! 20.6-25.2
1

4.6

345kV and 500kV western, APS) I crossed* ] 5.6 —

345kV and 500kV western, SRP) I parallel I 0.0-11.5 11.5

fiber optic cable (AT&n I crossed I 2.5 —

345kV and 500kV Western, SRP) I uardlel I 0.0-18.8 18.8I 2020

345kV and 500kV western, SRP) crossed* 18.8I 2020 —

—

47.7

—

—

—

—

49.0

—

—

—

I 2040 500kV (APS) crossed ! 0.0
1

I 2040 345kV and 500kV ~estem, SRP) parallel ~ 0.0-47.7
I

I 2040 fiber optic cable (Citizens Utilities) I crossed I 5.3

I 2040 fiber optic cable (Citizens Utilities) I crossed I 29.5

tiree 230kVs western, m) I crossed I 47.3

+

2040

2060 500kV (APS) I crossed I 0.0

500kV (APS) p~lel I 0.0-49.0
I

I 2060

fiber optic cable (Citizens Utilities) crossed ~ 6.2
I

I 2060

+

2060

2060

fiber optic cable (Citizens Utilities) crossed I 22.4
I

230kV western) crossed I 49.0
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TABLE E-1
MAJOR UTLIT~S PARALLELED AND CROSSED

Begin and End
Mileposh Crossing Total

Link No. Utili~ Description Condition Location Mileage

2200 two 230kV (WD) crossed 0.9 —

2200 fiber optic cable (AT&n crossed 2.0 —

2200 500kV (SCE, APS) parallel 0.0-5.2 5.2

2200 one 230kV and two 500kV Western, parallel 5.2-8.5 3.3
SCE, APS).

2200 ‘ three 230kV and three 500kV western, parallel 8.5-14.0 5.5
SCE, APS)

2200 230kV (SCE) crossed 14.0 —

2200 two 230kV and three 500kV western, parallel 15.0-16.2 1.0
SCE, APS)

2200 two 230kV (SCE) parallel 15.0-16.2 1.2

2200 three 287.5kV CADW) crossed 15.4 —

2200 two 230kV (SCE) crossed 16.2 —

*NTP transmission line alignment was shifted to opposite side of existing line(s) to mitigate impacts.

Navajo Transmission Project Appendix E - Land Use
September 1996 E-6



—

TABLE E-2
DESIGNATED UTILITY COR~ORS ON FEDERAL LANDS

Corridor
Agency Agency ~ Description NTP Alternative Links

BLM

Farmington -. No formal designation of GC1, Kl, C2 100, 120
District, NM utility corridors; lands

are open to the location c1 180,240,300,360,
of rights-of-way on a 640
case-by-case basis with
environmental review.

Four Comers- Designated one-mile- NIW, N2, S2 1790,2060
El Dorado wide utility corridor

centered on Four Comers
to El Dorado 500kV

Klngman Resource transmission line.

Area, ~ Mead-Phoenix Designated two-mile- N2, N4, S2, S4 2000,2006,2020,
wide utility corridor 2040
centered on Mead-
Liberty 345kV
transmission line.

Stateline Resource -- Planning corridor of NIW, N2, S2 2060
Area, NV unspecified width

centered on the Four
Comers-El Dorado
500kV transmission line.

Forest Sefice

Kaibab National -- Designated utility NIW, N2, N3, N4 1400, 1401, 1660
Forest corrido~ no specified

width. S2, S4 1640

NPS

Mead-Liberty Designated l,660-foot- N3, N4, S4 2040
wide corridor centered
on Mead-Liberty 345kV
transmission line.

Lake Mead NRA Aztec Designated l,660-foot- NIW, N2, S2 2060
wide corridor centered
on Four Comers-El
Dorado 500kV
transmission line.

Navajo Transmission Project Appendix E - Land Use
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TABLE E-3
LAND JURISDICTIONS CROSSED

Miles
Alternative

Route Jurisdiction NM AZ NV Total

EASTERN AREA ALTERNATIVES

GC 1 Navajo Reservation 31.3 223.8 — 255. ]

GC 1 BLM 3.4 — — 3.4

GC 1 Private — 1.9 — 1.9

GC 1 State 0.2 — — 0.2

K1 Navajo Reservation 31.3 209.8 — 241. I

Kl BLM 3.4 — — 3.4

K1 Private — — — —

KI State 0.2 — — 0.2

c1 Hopi Reservation — 32.2 — 3~.~

c1 Navajo Reservation 36.4 I 14.3 — 150.7

c1 BLM ~. 1 — — 2. I

c1 Private 1.7 — — - 1.7

C2 Hopi Reservation — 32.2 — 3~.~

C2 Navajo Reservation 31.3 143.9 — 175.2

C2 BLM 3.4 — — 3.4

C2 Private — — — —

C2 State 0.2 — — o.?

WESTERN AREA ALTERNATIVES -

F
NIW

NIW

NIW

NIW

Moenkopi to Marketplace

Hualapai Reservation — 35. I — 35. I

Navajo Reservation — 13.3 — 13.3

Navajo Individual — 0.5 — 0.5
Allotment

Private — 62.9 8.6 71.5

Navajo Transmission Project Appendix E - Land Usc
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TABLE E-3
LAND JURISDICTIONS CROSSED

Alternative
Miles

Route Jurisdiction NM AZ NV Total

NIW State — 16.7 — 16.7

NIW Forest Service — 19.1 — 19,1

NIW Army COE — 0.1 0.2 0,3

NIW BLM — 32.8 16.4 49.2

NIW NPS — 6.5 4.4 10,9

NIW BOR Withdrawal — — 0.4 0,4

N2 Navajo Reservation — 13.3 — I3.3

N2 Navajo Individual — 0.5 — 0.5
Allotment

N2 Private — 78.7 8.6 87.3

N2 State — 20.1 — 20.1

N2 Forest Service — 19.1 — 19.1

N2 Army COE — 0.1 0.2 0,3

N2 BLM — 56.8 16.4 73,2

N2 NPS — 6.5 4.4 10.9

N2 BOR Withdrawal — — 0.4 0,4

S2 Navajo Reservation — 19.5 — 19.5

S2 Private — “73.1 8.6 81,7

S2 State — 56.1 — 56.1

S2 Forest Service — 20.6 — 20,6

S2 Army COE — 0.1 0.2 0.3

S2 BLM — 41.8 16.4 58.2

S2 NPS — 6.5 4.4 I0,9

S2 BOR Withdrawal — — 0.4 0,4
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TABLE E-3
LAND JURISDICTIONS CROSSED

Miles
Alternative

Route Jurisdiction NM AZ NV Total

N3

N3

N3

N3

N3

N3

N3

N3

N3

N3

N3

N4

N4

N4

N4

N4

N4

N4

N4

N4

N4

S4

S4

Moenkopi to Mead I
1

BLM — 33.4 — 33.4

Hualapai Reservation — 35, I — 35.1

Navajo Reservation — 13.3 — 13.3

Navajo Individual — 0.5 — 0.5
Allotment

Private — 61.6 — 61.6

State — 18.2 — 18.2

Forest Service — 19.1 — 19.1

Army COE — 0.1 0.1 0.2

BOR — — 1.8 1.8

BOR Withdrawal — — 2.8 2.8

NPS — 7.1 6.2 13.3

BLM — 57.4 — 57.4

Navajo Reservation — 13.3 — 13.3

Navajo Individual — 0.5 — 0.5
Allotment

Private — 77.4 — 77.4

State — 21.6 — 21.6

Forest Service — 19.1 — 19.1

Army COE — 0.1 0.1 0.2

BOR — — 1.8 1.8

BOR Withdrawal — — 2.8 2.8

NPS — 7.1 6.2 13.3

BLM — 42.4 — 42.4

Navajo Reservation — 19.5 — 19.5

Navajo Transmission Project Appendix E - Land Use
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Alternative
Route

S4

S4

S4

S4

S4

S4

SA

TABLE E-3
LAND JURISDICTIONS CROSSED

Miles

Jurisdiction NM AZ NV Total

Private — 71.8 — 71.8

State — 57.6 — 57.6

Forest Service — 20.6 — 20.6

Army COE — 0.1 0.1 0,2

BOR — — 1.8 1,8

BOR Withdrawal — — 2.8 2.8

NPS — 7.1 6.2 13.3

Navajo Transmission Project Appendix E - Land Use
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TABLE E-4
NAVAJO AGENCIES AND CHAPTERS CROSSED BY NTP ALTERNATIVE ROUTES

Alternative Agency Chapter Approximate Miles

GCI Shiprock The Hogback 6.0
Shiprock 2.5
Cudei 18.6
Beclahbito 1.9
Teec Nos Pos 20.0
Red Mesa 10.8
Mexican Water 10.8

GC1 Tuba City Dennehotso 24.9
Kayenta 26.4
Chilchinbito 0.9
Shonto 12.4
Inscription House 10.7
Kaibito 14.3
Lechee 31.5
Copper Mine 29.7
Tuba City 1.7
Bodaway 27.7
Cameron 5.0

GC1 Total 255.8

KI Shiprock The Hogback 6.0
Shiprock 2.5
Cudei 18.6
Beclahbito 1.9
Teec Nos Pos 20.0
Red Mesa 10.8
Mexican Water 10.8

KI Tuba City Copper Mine 28.7
Dennehotso 24.9
Kayenta 26.4
Kaibito 14.3
Chilchinbito 0.9
Shonto 12.4
Lechee 18.5
Inscription House 10.7
Tuba City 1.7
Bodaway 27.7
Cameron 5.0

K1Total 241.8

Navajo Transmission Project Appendix E - Land Use
September 1996 E-12



-. . ., ...,. .

TABLE E-4

NAVAJO AGENCIES AND CHAPTERS CROSSED BY NTP ALTERNATIVE ROUTES

Alternative Agency Chapter Approximate Miles

c1 Shiprock San Juan and Nenahnezad 4,3
Sanostee 14,1
Shiprock 3,2
RedValley 17,9
Cove 4.0

cl TubaCity CoalmineMesa 21,4
Cameron 4.9

cl Hopi Hopi Indian Reservation 33,1

cl Chinle Round Rock 5,6
Luckachukai 9,5
Many Farms 10.2
Chinle 4.7
Tselani/Cottonwood 22,8
Tachee~lue Gap 4,5
Whippoorwill Spring 6,9
Pifion 11.5
Hardrock 4.3

C1 Total 182.9

C2 Shiprock The Hogback 6.2
Shiprock 2.5
Cudei 18.5
Beclahbito 1,9
Teec Nos Pos 19.6
Sweetwater 15.4
Rock Point 22.2

C2 Chinle Rough Rock 5.3
Many Farms 12,3
Tselani/Cottonwood 17,6
Tachee~lue Gap 4.5
Whippoorwill Spring 6,9
Pifion 11.5
Hardrock 4.3

C2 Hopi Hopi Indian Reservation 33.1

C2 Tuba City Cameron 4.9
Coalmine Mesa 21.4

E2 Total 208.1

NIW Tuba City Cameron 13.8

Navajo Transmission Project Appendix E - Land Use
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TABLE E-4
NAVAJO AGENCIES AND CHAPTERS CROSSED BY NTP ALTERNATIVE ROUTES

Alternative Agency Chapter Approximate Miles

N2 Tuba City Cameron 13.8

S2 Tuba City Cameron 19.5

N3 Tuba City Cameron 13.8

N4 Tuba City Cameron 13.8

S4 Tuba City Cameron 19.5

Navajo Transmission Project Appendix E - Land Use
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